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A comprehensive Directory of the leading machinery and supply manu- 
facturers arranged for the convenience of contractors, engineers and public offi- 
cials who may desire to secure catalogs or prices on construction equipment. 
Where the name of a manufacturer is preceded by a star (*) it indicates that 
the user of the directory may secure further information by referring to the 


manufacturer’s advertisement in this issue. 


The index to advertisers will be 


found on page facing the inside back cover. 


“Linde Air Products Co., New York. 


Prest-O-Lite Co., Inc., New York. 


APPARATUS 
Oxweld Acetylene Co., Newark, N. J. 


- anpase sores Calculating Machine Co., Orange, N. J. 


COMPRESSORS 
ie, comrnmssons 


4 


Marchant Calc. Machine Co., Oeklend, Galt 


. Co., Milwaukee, \s 4 
urbine 


' *General Electri 

3 — p Co., Indiana 
-paanaard Scale &'S 

eo Tron = Co., 


& Mchy. Corp., W. ¥. ©. 


Chicago don Go. Tool Co., 4 York, i - 
De La Vergne Machine Co., Cc. 
Gardner Governor wd ney hii 


Tagervell Rand Cs Mfg. Co leghen, Ala. 


yy Werke, a a Norwalk, 


ton & Brag Co., —a Va. 
ivan Mch " 


elngheuss’ Trac. Brake Go. ‘Wilmerding, Pa. 


LAMPS 


Electric Co., Schenectady, N. 


. A 
ouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


uy: IRON WORE 
pane Iron Works, Baltimore, Md. 
th Bros. Baltimore, Md. 
Rolling Mill Co., St. Louis, Mo. 
Arch Iron Works, Louisville, Ky. 
Iron Works, Cincinnati, Ohio. 


DRED | ao at PAVEMENTS 
: Steel Co., Youngstown, Ohio. 
New York. 


WELL DRILLS AND PUMPS 
” Well Works, Aurora, Iii. 


OS, ETO. 
fey Co., Philip, Cincinnati, Ohio. 
Dominion Asbestos & Rubber Corp.. N. ¥. ©. 
ibey & Mattison Co., Ambler, Pa. 


crete Steel Co., 


sine MACHINERY 


— = Geo., New York. 
uto Eductor Co., & 
lett & Snow Co., 0. 0. eland, 0. 
pneteting Mach. Co., Cleveland, Ohio. 
Mach. Co. F., Ravenna, Ohio. 
Belt Oo. ‘Milwaukee Wis. 
rd-Wood Oo., Hudson, N. Y. 
Eng. Co., East Uhica Ind. 
tee Constr. Co., N. 0. 
ah Co., Colam bus, Ohio. 
Jeoste ¥ . Co., 


Conn. 
Ine., Chris. D., Ph ilsdelphia, Pa. 


MURA agnat Paving On, Paid 
r Asp aving Co., hia, Pa. 
*Barrett Co., New York. ou 

*Pioneer ‘Asphalt Co., Lawrenceville, Ill. 

*Standard Oil Co. of "Ind., Chicago, Ill. 

*Texas Co., N. ¥. 0. 

Co., Boston, Mass. 

Atlantic Refining Co., Philadelphia, Pa. 

Gulf Refining Co., Pittsburgh, Pa. 

Headley Good Roads Co., Philadelphia, Pa. 

Sinclair Ref. Co., Chicago, 

Standard Oil Co. of N. oe . & 

Standard Oil Co. of N. J., Newark, N. J. 

U. 8. Asphalt Refining Co., N. Y. ©. 
ASPHALT KETTLES. (See Kettles for Asphalt 
and Tar Heating.) 


ASPHALT PLANTS, TOOLS, ETC. 
*Austin stin Machinery Corp’n., Chicago, IiL 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
& Harrington, Inc., New York, N. Y. 
*Warren Bros. Co., Boston, Mass. 
Cummer & Son Co., F. D., Cleveland, O. 
East Iron & Machine Co., Lima, Ohio. 
Hetherington & Berner, Indianapolis, Ind. 


ASPHALT ROLLERS. (See Road and Paving 


Rollers.) 


ae = SURFACE HEATERS 
halt Le B oe Philadelphia, Pa. 
oBauitabie halt Maint. Co., Kansas City, Mo. 


BACKFILLERS 

*Austin Machinery Corp’n., Chicago, Tm 

pe ny Machine Co., Milwadhes, La 
*Pawling ‘& Harnischfeger 

y tan = A Cement Mchy. Co, *Ine., Keokuk, Ta. 
Constr. Mchy. Co., Waterloo, Ia. 

Oshkosh Mfg. Co., Oshkosh, Wis. 

Parsons Co., Newton, Ia. 


BAR BENDERS AND CUTTERS 
*Koe! Machine Co., Milwaukee, Wis. 
*Ransome Concrete Machinery Co., Dunellen, N. J. 
Concrete Steel Co., New York. 
Electric Weldin Co., Pittsburgh, Pa. 
Hinman & Co., D. A., Sandwich, Ill. 


BAR CHAIRS, REINFORCING 
*Truscon Steel Co., sg a eine Ohio. 
Concrete Steel Co. ie a Cc. 
Universal Form Clamp Co., Chicago, Ill. 


BARS, IRON AND STEEL 
Aborn Steel Co., Inc., N. Y. C. 
Bethlehem Steel Co., So. — |; ~o Pa. 
Carbon Steel Co., Pittsburgh, P 
Carnegie Stecl Co., Pittsburgh, Pa. 
Franklin Steel Works, Franklin, Pa. 
Gulf States Steel Co., Birmingham, Ala. 
Hirsch Rolling Mill Go., St. Louis, Mo. 
Illinois Steel Co., Chicago, In. 
Inland Steel Co., Oe Badtnte, Til. 
Lackawanna Steel 
Midvale Steel & Ordnance -_ Philedelphis, Pa. 
Republic Iron & Steel Co., Yor town, O. 
St. Louis Serew Co., St. Louis, Mo. 


rates that the Pie oll carries an advertisement. See index facing inside back cover. 
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“Genuine Open Hearth Iron”’ 


CULVERTS 


are the favorites among Public Works 
Contractors because they are so easily 
transported and laid, at a great saving 
of time, money and labor. 


Send address for illustrated 
printed matter. 


The NEWPORT CULVERT CO., Inc. 


551 West 10th Street 
NEWPORT, KENTUCKY 





When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 











BELTING, RUBBEE 

— Mite. Oo., ww Ba a — 
arpen . cago, 
Fairbanks Co., The, N. *. 0. 

Goodall Rubber ~~ Inc., Philadelphia, Pa. 

Goodyear Tire & R ubber Co. . Akron, O. 
Hopkins- Benedict Co.., Chicago, Ill. 
Kelley-Derby Co., Inc., on Gina — 
MeMaster-Carr Suppl y Co 

Muleonroy Co., Inc., Philadelphia. 
Pa. Rubber Jeanette, Pa. 

Re ~ at Rubber i 1 Youn town, Ohio. 

ine, 


Houston, _ 


Souther. Su 
Southern Suppl & & Baap, 
Union Asbestos & ys 

wee ony a Basrere Jersey de, E N. J. 
Wood, Guilf 


BENDING wena bd (PIPE 
*Amer. 


Boston, Mass. 
D. oo Mach. bo. Bo 


Walworth Mtg. , Boston, Mass. 


BINS, STORAGE 
*Good Roads Mach’y Co., ~~ hia, Pa. 


*Pittsburgh Des Moines Steel Co. eesburgh, I Pa. 


*Ransome Concrete Go. B 
Berger Mfg. Co., Canton, Yr - 
Galion Iron Works é - S 
Green Engineerin; E. Chicago, I 
Petroleum Iron A Co., Sharon, Pa. 


BLAST HOLE DRILLING MACHINES 
American Well Wks., Aurora, Ill 
Loomis Machine Co., Tiffin, O. 


BLASTING POWDER (See Explosives) 


¢ Gelien, Ohio. 


BLOCKS AND TACKLE 
Boston & Lockport Block Co., East Boston, Mass. 


Broderick & Bascom Rope Co., St. Louis, 

Dobbie Fdry. & am ., Niagara Falls, N. 

Topping Bros., N. Y. C. 

Upson- “Walton Co., Cleveland, Ohio. 
BLOWEBS, oy 

*De Laval Steam thee 2 Co., r= J. 

*General Electric Co., Sch 

American Blower Co., Detroit, tien 

American Gas Furnace Co., N. Y. 

Spencer Turbine Co., Hartford, Gone. 


BLUE P. 


RINT MACHINES 
Indianapolis Blue Print & S’ply Co., Ind’apolis. 


BLUE PRINT P. 
*Kolesch & © 


ew York. 
Indianapolis Blue Pr Print & S'ply Co., Ind’ apolis. 


BOILERS 

Abendroth & Root Mfg. Co., Newburgh, N. Y. 

Ames Iron Works, Oswego, N. Y. 

Babcock & Wilcox Co., N. Y. ©. 

Biggs Boiler Med Akron, Ohio. 

Someree & Barkley Co., mg 8. C. 
— Co., Chattanooga, Ten 

Shewdine Taylor ee Tadiesepelia, Ind. 

Chatta. Boiler & Tank 

Cole Mfg. Co., R. D., Newnan, Ga. 

Erie City Tron Works, Erie, Pa. 


Flory Mf Bangor, Pa. 
Hartley Boiler’ we Works Montgomery, aie. 


Heine Safety Boiler Co., * Louis, 
Houston, Stanwood & Gamb’ 
Industrial og prin City, 
Leffel & Co., — 


Randle 
Schofield Iron Works, Macon, Ga. 
— ee & Mfg. Co., Seentows. E Pa. 


Louisville, Ky. 





American ace Co., os ar R. a 
American oo £e., N. 


beck oe Corbitt’ Iron ron Bon og Y Louis, Mo. 


ee Steel Co. 
Oamd. og he oy  , an 


Grant, rete 4 $y, > 








cago, Ill. 
nip. Oo, St. Louis, Mo. 


Chattanooga, Tenn. 


le BS “oincianati, oO. 


‘ Siok “yo Ine. 
Wash & Weldnar Boiler Co., Chattanooga, Tenn. 


Hoffman & Co., R. ©., —~" Baltimore, Md. 
Inland Steel O°. Chicago, 

Larkin, J. K. 

Milton Mfg. 

Oliver Iron & 

Progressive Min 'C 

Republic Iron & 

Rhode 


Star Exp. Bolt Co. 
Topping Bros., N. ‘ © 
BRACES, TRENCH 
*Duff Mfg. Co., Pittsburgh, Pa. 
*Waldo Bros. & Bond See 
Clow & — J. B., Chicago, Ill. 
BRASS GOO 
camee AG yg Erie, Pa. 
Decatur, DL 
oUnies Water . Worcester, 
} nee Brace ifn, Mfg. Co., Cleveland, O. 
aydenville Co., Ha: denville, Mass. 
ted Brass M tg. 60. Cleveland, O. 


BRICK, PAVING ah een mg 


tay TEN Pa. 


Bellefontaine Bridge =o Bieal Co, pupesentatne, o. 


Belmont Iron Works, Philadelphia, Pa. 
Berlin Constr. Co., Ber! 
Bethlehem Steel Bridge ore. "Bethlehem, Pa. 
Blaw-Knox Co., Pittsburgh, Pa. 
Boston Bridge "Works, Pg ee 
Central States Bri Indianapoits Ind. 
Champion Bridge whe 
Chesapeake Iron Frorks, 
Eastern Bridge & Struc. Co 
Ferguson Co., H. K., Cleveland, O 
Flour City Orn. Iron Co., he 
— Pitt "pri Works, Pittsburgh, 
Hydraulic Steelcraft Co., Cleveland, 
Is Iron Works, Birmingham, Ala. 
In and Steel Oo., cago, 
Inter. —~ & Iron Co., Evansville, Ind. 
King Bridge Co., Cleveland, o. 
Lackawanna Brid Co., Buffalo, N. Y. 
Lewis-Hall Iron Wks., Detroit, Mich. 
Louisville Brid Iron Co., Louisville, Ky. 
McClintic Marshall Co., Pittsburgh, Pa. 
Milwaukee Bridge Se. ‘Milwaukee, Wis. 
Minn. Steel & . Co., Minneapolis, Minn. 
Missouri Vy. Bdge. 
Morava Constr. Co., Chicago, 
Mt. Vernon Bridge ‘Co., Me * Ohio. 
Penn. Bridge Co., Beaver Falls, Pa. 
Richmond Struc. Steel Co., Richmond, Va. 
Riverside Bridge Co., Martins Ferry, O. 
Toledo Crane Co., Toledo, O. 
Virginia Bridge & Iron Co., Roanoke, Vs. 
Wise. Bridge 
BUCKETS, AUTOMATIC DUMPING 
*Littleford Bros., Cincinnati, O. 
Lakewood Engineering. Co.. Cleveland. 0. 
Stgebest Iron Works, G. L., Long Island City, 


BUCKETS, CLAM SHELL 
*Austin Corp., 
*Haiss Mfg. Co., a N. Y. 
*Owen Bucket Co. 

Advance Eng. 
——s 

Brosius ” Pittsb 
Brown Hoisting Mehy. 
Browning Co., Clevelan 
Byers 7. 00. -  * 


~ ard Co 
Industrial Works, cs, Bay City, af. 
Kiosler Co., J. "Ge. o1 
Lakewood ‘encincoring Cleveland, O. 
Link-Belt Co., Chicago, 
Orton & Steinbrenner, oni , Til. 
Vulean Iron Works, Jersey ty, N. J. 
Williams Oo., G. H., Erie, Pa. 
i anae crete Machy. Oo., Dunellen, WN. J. 
1 0., . 
*Rochester Can Co., Rochester, N. Y. 
Insley Mfg. Co., Indiana) lis, Ind. 
o-, Cleveland, o. 


Lakewood Engineeri ng C 
Smith Co., 
Union Iron Works, fee, 2 Hoteken, B. J. 


, Be. 
. Cleveland, O. 


venna, o. 








* Indicates that the pt ay carries en advertisement. See index facing inside back cover. 





Iron Co., eee, Kan. 


& iron Co., North Milwaukee, Wis. 
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Wk aes ett}! Poe 
where tO" Ul) C. hase 


ey DEAGLINE 
ustin Mach. C Chicago, Ill. 


p —--t Co., So. Titeouken, Wis. 

Brown Hoisting Mach. Co., Cleveland, O 

Dobbie Fdry. ~~. Co., Niagara Falls, N. Y. 
Hayward Co., 

Industrial Works, , *- “City, Mich. 

Monighan Machine Co., Chicago,” m 

Sauerman Bros., Chicago, I Il. 


——_ oy ty = Smee 


d, 0. 
Blaw-Knox Co., Pittsburgh, Ps. 
Hayward Co., N. Y. ©. 

Insley Mfg. Co., Indianapolis, Ind. 

Kiesler Co., J. F. cago, Ill. 

Lakewood Eng. Co., Cleveland, O. 
Mead-Morrison Mfg. Co., East Boston, Mass. 
Monighan Machine Co., Chicago, III. 

Union Iron Works. Ine.. Hobo en, N. J. 
Williams Bucket Co., Erie, Pa. 


BUCKETS, ORANGE PEEL 
‘Haiss Mfg. Co., Geo., N. Y. 0. 
“eco Co., "New York. 
Industrial Works, a City, Mich. 
Kiesler Co., J. Chicago, Ill. 
McMyler Interstate Co., Cleveland, O. 
Mead-Morrison Mfg. Co., East Boston. Se. 
Orton & Steinbrenner Co., cago, 
Vulcan Iron Works, Jersey City, N. 


BUILDINGS, STEEL (See Bridges and Buildings) 


BUNKS AND CO 
Fort Pitt Beading Co., Pittsburgh, Pa. 
Haggard & Marcusson Oo., Chica, go, Til. 
Southern Rome Co., Baltimore, Nid. 


CABLES (See Wire and Cables) 


CABLEWAYS 
Allen Eng. Oo., Philadelphia, Pa. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Flory Mfg. Co., 8., Bangor, Pa. 
Lidgerwood eae testaring. Co., wes pe. 
Roebling Sons Co., renton, 
Sauerman Bros., Chicago, Ti. 
Waterbury Co., N. Y. ©. 


CAISSONS 
American Bridge oo, N. Y. 0. 
Foundation Co., N. Y. O. 
Lackawanna Steel Co., Buffalo, N. Y. 
O’Rourke Eng. Constr. Co., N. Y. ©. 
Petroleum Iron Works Co., Sharon, Pa. 


CALCULATING MACHINES 
*Monroe Calculating Machine Co., Orange. N. J. 
Marchant Calc. Machine Co., Oakland, Cal. 


CARS, INDUSTRIAL V. DUMPING 
*Austin Mach. .. Chicago, Til. 
*Koppel Ind. Car & Eq. Co., Koppel, Pa. 
*United Iron Works, Kansas City, Mo. 
Atlas Car & Mfg. Co., Cleveland, 0. 
Chase Fdry. & Mfg. Co.. Columbus. 9. 
Continental Car Co. of Am. Louisville, Ky. 
Easton Car & Constr. Co., Y. ©. 
Elec. Wheel Co., Quincy, Mm. 
Georgia Car & Loco. Co., Atlanta. Ga. 
Insley Mfg. Co., Indianapolis, Ind. 
Kilbourne & Jacobs Mfg. Co.. Columbus. O. 
Lakewood mactaess Co., Cleveland, O. 
Oliver Mfg. Co.. W. J.. Knoxville. Tenn. 
Ramapo Iron Works. Hillburn. N. Y. 
Smith Co., T. L., Milwaukee, Wis. 
Southern Tron & Eauip. Co., Atlants. Ga 


= % a Iron Works, G. L., Long Island City, 


Whiting Corp’n, Harvey, Til. 


CARTS, CONCRETE 
*Lee Trailer & Body Co., ar ee Ti. 
*Littleford Bros., Cincinnati, O 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
*Standard Scale & Fee Co.. Pittsburgh, Pa. 
Ftnyre & Co., E. D., Oregon, Tl. 
Gray Iron Fdry. Co., Reading, Pa. 
Insley Mfg. Co., Indianapolis, Ind. 


Kilbourne & Jacobs Mfg. Co., Columbus, 0. 
Lakewood eos Co., Cleveland, 0. 
Smith Co., T. Milwaukee, Wis. 

Sterling Wheelborses Co., Milwaukee, Wis. 
Toledo Wheelbarrow Co., ‘Toledo, Ohio. 


CAST IRON PIPE (See Pipe, Cast Iron) 


Sa. | IRON AND STEEL 


a Paty Gon BE. 0. me am 


pane HA F Co., Lyacbe 

*U. S. Cast eae . NH. J. 
Co., N xt, 0. 

Camden me Works, Camden. 

Flower Valve Mfg. Co., Deni” ‘hiien 

Glamorgan Pipe & Foundry Co., Lynchburg, Va. 

Gray Iron we. & ing, Pa. 

Jeffrey Mfg. Co Columbus. 

Marion Malicable 7. Works, Marion, Ind. 

Sessions yer: he ristol, Conn. 

Speidel, J } at Pa. 


CASTINGS, STREET ae . wenn 


sEynchbare Fary.'00. ¥ 9 gncnbarg, Ve a, ¥.2. 


Casey-Hedges Co., Cubttencoek, Tenn. 
Clow & Sons, J. = Chicago, Ill. 


CAST-IRON 3 


*s. EB. T. 4°-~ New York. 
Dobbie ra: -y" Sune 1 ~ Niagara Falls, N. Y. 
Madison F Co., Cleveland, o. 


CATCH BASINS 
*Clark Co., H. W., Ma ti. 
*Dee Co., W. 
*Thom - B w. Y. 


pson. Go., Inc. Buffalo, 
*U. S. Cast Iron Pipe & Fdry. Co., Burlington, N. J 
Casey-Hedges Co., Chattanooga, Tenn. 
Clow & Gena, J. , yma Til. 
Dobbie + . & Mach. Co iagara Falls, N. Y. 
Madison -§- ie Cleveland, oO. 
Sessions Fare. Oo . Bristol, Conn. 


CATCH BASIN CLEANING APPARATUS 


*Otterson Auto Eductor Co., Springfield, O. 


CAULKING MA’ 


A. P., 
Helwig M z. Co., St. Peal _ 
Ingersoll-Rand Go., 


CAULKING MA 
— Co, Philadelphia, Pa. 
*United Lead Company, New York. 


CEMENT 
pn a Portland Cement Co., Easton, Pa. 


Penna. Cement Co., New York. 
“in Snare Lime & Portland Cement Co., Kansas 
City, 
Atlas’ Fosthad Cement Co., New York. 
Canada Cement Co., 148. a, Can. 
Clinchfield Port. Cem. caps Tenn. 
Crescent Portland Cement Co. ampum, re 
Dewey Portland Cement ansas Henn 
Dixie Portland Cement Co., © enstiansoes, 
a hy ~~ oe» ers, Fe 
arquette Cement s. cago, 
Riverside Portland Cement €o., Los Angeles, Sel. 
Sandusky Cement Co., Cleveland, Ohio. 
Texas Portland Cement Co., Dallas, Tex. 
Universal Portland Cement Oo., Chicago, Il. 
Wabash Portland Cement Co., "Detroit. Mich. 


CEMENT INSPECTION 


*Pitts Testing Laboratories, Pittsburgh, Pa. 
Hunt & Co., Robert W., Chicago, Ill. 


Austin Machin 
Fuller-Lehigh cc, 
Vulean Iron Wor 4 Borin. a. Pa. 


* Indicates that the menufacturer carries an advertisement. See index facing inside back cover, 
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Real on-the-job experience made 
Austins the better trenchers 


O build good trenching machines 

it is necessary to knoweverything 
about the varying conditions that such 
machines are likely to meet, year in, 
year out. 

By many years of on-the-job experi- 
ence we have found this out and our 
Trenchersare built to meetthese vary- 
ing conditions and to excavate anything 
that can be classed as earth excavation 
speedily and with a minimum of break- 
down. 

Belt-drive—a most potent factor of 
safety— box girder excavator and rigid 
hinge boom construction take up 
digging shocks; the buckets are self- 
cleaning; and multipedal traction per- 
mits use of the machine over very 
soft surfaces. 


Send for Catalogue A118 


AUSTIN MACHINERY CORPORATION 


Ceneral Offices: 609 Railway Exchange Building, Chicago 


Branch Offices: New York Atlanta New Orleans Memphis Pittsburgh 
Detroit Woodstock, Ont. Minneapolis! Omaha Portland Houston San Francisco 
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CHAINS 
*Niagara Metal Stamp. Corp., Niagara Falls, N. Y. 
American Chain Co., Inc., Bridgeport, Conn. 
Columbus McKinnon Chain Co., Columbus, O. 
U. 8. Chain & Forge Co., Pittsburgh, Pa. 


CHAINS, STEEL AND MALLEABLE 
Chain Belt Co., Milwaukee, Wis. 
Jeffrey Mfg. Co., Columbus, oO. 
Link-Belt Co., Chicago, Ill. 
Webster Mfg. Co., Chicago, Ill. 


CHECK VALVES 
*Columbian Iron Works, Chattanoo 
*Ludlow Valve Mfg. Co., Troy, = 
*Mueiler Mfg. Co., H., Decatur, 
Lunkenheimer Co., Gincianati, o 


CHEMICALS FOR WATER PURIFICATION 
*Du Pont de Nemours & Co., E. I., Wilmington, 


Del. 
*Electro Blea Gas Co., New York. 
*Hooker Electrochemical Co., New York. 
*Mathieson Alkali Wor! Inc., N. ¥. CO. 
*Penna. Salt Mfg. Co., Philadelphia, Pa. 
General Chemical Co., New York. 


CHIMNEYS, CONCRETE 
Heine Chimney Co., Chicago, III. 
Rust Engineering Co., Pittsburgh, Pa. 
Weber Chimney Co., Chicago, Ill. 


CHIMNEYS, mentee BRICK 
Kellogg & c.. . W., New York. 
Rust Engineerin 0%, putetees h, Pa. 
Weber Chimney , Chicago, Il 


CHIMNEYS, STEEL (See Stacks, Steel) 


CHLORINATORS 
Wallace & Tiernan Co., Inc., New York. 


a. 


CHLORINE, LIQUID (See Liquid Chlorine) 


CHUTES, CONCRETE 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
Insley Mfg. Co. Indiana Ad oy ‘Ind. 
Lakewood Engineering Co., Cleveland, O. 


CLIPS, WIRE ROPE 
*American Steel & Wire Co., Chicago, 
American Hoist & Derrick Oo., St. Peal Minn. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Carpenter Co., Geo. B., Chicago, Ill. 
Marion Malleable Iron "Works, Marion, Ind. 
Roebling Sons Co., J. A. ye 4 
Upson-Walton Co., ” Cleveland, O 


COAL AND ORE CONVEYING MACHINERY 
*Good Roads Mach’y Co., Philadelphia, Pa. 
*Haiss Mfg. Co. Geo., chew Xo rk. 
Bartlett e ‘Bnow Co., O. O., Cleveland, Ohio. 
Blaw-Knox Co., Pittsburgh, Pa. 
Brown Hoisting Mchy. _ Cleveland, O. 
Byers Machine Co., ‘Cleveland, ‘oO. 
Chain Belt Co., Milwaukee. Wis. 
Corrugated Bar Co., Inc., Buffalo, a: we 
Gifford-Wood Co., Hudson, N. Y. 


Hayward Co., ae York. 
Hunt Co., Inc., C. West New Brighton, a. 
Jeffrey Mfg. Colum bus, O. 


Go. 
Lakeside Brid e & Steel Co., N. Milwaukee, Wis. 
Lidgerwood . New York. 
Link-Belt Co., Chicago, Ii. 

Mead- Morrison Mfg. Co., E. Boston, Mass. 
Portable Machinery Co., Passaic, N. J. 

Robins Conveying Belt "Co., New York. 

Toledo Crane Co., Toledo, O. 

Webster Mfg. Co., Chicago, Ill. 


COCKS, CURB AND CORPORATION 
*Mueller Mfg. Co., H., Decatur, TL 
*Union Water Meter Co. .» Worcester, Mass. 
Chapman Valve Mfg. —" Indian Orchard, Mass. 
Glauber Brass Mfc. ‘Cleveland, 
Haydenville Co., Haydenvilie Mass. 


COLUMN CLAMPS 
Blaw-Knox Co., Pittsburgh, Pa. 


nog Steelcraft Co., Cleveland, O. 
Insley M > Co., indians, lis, Ind. 
Universal Form Clamp ., Chicago, Ill. 


* Indicates that the manufacturer carries an advertisement. 


COMPRESSORS, AIR (See Air Compressors) 


CONCRETE FLOOR HARDENER 
Anti-Hydro eg ge ~ @ Co., New York. 
Granitex Corp., N 
Horn Co., A. C., Long Island City, N. Y. H 
Master Builders Co., Cleveland, O. : d 
Sonneborn Sons, Inc., L., N. ¥. ‘‘Lapidolith’’ 


CONCRETE MIXERS 
*Austin — oo Corp’n., Chicago, Ill. 1 
ie Co. 


*Jaeger Machin ., Columbus, O. 
*Koehring a Milwaukee, Wis. 
*Ransome Con 


te Machy. Co., Dunellen, N. J. 

*Standard Seale a Supply Co., rite to. Pa. 

*Wo & “TS 
American Cement Machine Co. eokuk, Ia. 

Atlas Engineering Co., Milwaukee, Wis. 
Chain Belt Co. ilwaukee, Wis. 

Construction Mach’y Co., Waterloo, Iowa. 
Contractors’ Equipment Co., Keokuk, Ia. 
Foote Concrete Mchy. Co., Chicago, Ill. 

Gray Iron Fdry. Co., Reading, Pa. 

Judy Mfg. Co., Centerville, Ia. 

Knickerbocker Co., Jackson, Mich. 

Lakewood En mentee. ne Cleveland, O. 
Lansing Co., Oa. Seni 
Oshkosh Mi, shkok Wis. 
Schramm & S Bow’ Inc., Chris Philadelphia, Pa. 
Smith Co., T. L., Milwaukee, Wis. 


CONCRETE REINFO: 
.. Chicago, Ill. 


*American Steel & W: 
*National Steel Pabne Co., ig nd Pa. 
*Truscon Steel Co., Yo wn, O. 
Brown Hoisting Mchy. i Uleveland, 0. 
Carnegie Steel Co., Pittsburgh, Pa. 
Concrete Steel Co., New York. 
Corrugated Bar Co., Inc., Buffalo, N. Y. 
Electric Welding Co., Pittsburgh, Pa. 
General] Fireproofing ‘Co., senewe, o. 
Inland Steel Co., Chi cago, Il 
Lackawanna Steel o uffalo, N . ee 
Robertson Co., H. Pittsburgh, Pa. 
Ryerson & Son. = 2 r Chicago, 
Wickwire Spencer Steel Corp., Worcester, Mass. 


CONDENSERS 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Westinghouse Elec. & Mfg. Co., EB. “Pittsburgh Pa. 
*Worthington Pump & Mchy. Corp New York. 
Cameron Steam Pump Works, A S., New York. 
Dean Bros. Steam Pump Wkzs., Indianapolis, Ind. | 
| 


oe 


Ingersoll-Rand Co., New York. 
Wheeler Condenser & Eng. Co., Carteret, N. J. 


CONDUIT RODS 


e Co. Milwaukee, Wis. | 
*Waldo Bros. & Bond Co., Boston, Mass. 


CONDUITS / 
American Vit. Conduit Co., N. Y. ©. 
Fibre Conduit Co., Orangeburg, us as 
Johns-Manyille Co., H. | ba 3 City. 
National Metal Mouldin Lhe N. 
Youngstown Sheet & Tube Co., Siaien, o. 


CONTRACTORS’ SUPPLIES, DEALERS 
Carpenter Co., Geo. B., Chicago, Ill. 
Shannon & Co., J. Jacob, Philadelphia, Pa. 

CONTRACTORS’ Lg A EQUIPMENT 
*Craven Co., Frank T. ew zo 
*King, Philip T., New York, r A 

*Titan Equi ment Co., New York, N. 
*Zelnicker jupply Co., Walter A., St. Louis, Mo. 
Contractors’ Mach. & Supply Co., Pittsburgh, Pa. 


CONVEYORS, BELT 
*Good Roads Mach’y Co., Philadelphia, Pa. 
*Haiss Mfg. Co., Geo., New York. 
*Russell Grader Mig. Co., Minneapolis, Minn. 
Barber-Greene Co., urora, mi. 
Gifford Wood Hedeoe, N. Y. 
Goodyear Tire & ‘Rubber Co., Akron, O. 
Imperial Belting Co., Chicago, ™ 
Jeffrey Mfg. Co., Columbus, 0. 
Link-Belt .» Chic 
Portable Mchy. Oo., Passaic, N. J. 
Republic Rubber Co., Youngstown, O. 
Robins Conv. Belt Co., N. ¥. O. 
Webster Mfg. Co., Chicago, Ti. 
Weller Mfg. Co., feago, Ill. 


See index facing inside back cover. 
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Cletrac’s Power Moves the Dirt 


For speed on an excavation job, hitch the powerful 


Cletrac to a five foot Fresno Scraper. It handles 
16 cubic feet of earth at a trip and makes twice as 
many trips as horses can. SPECIFICATIONS 


Horsepower: 12 at 
drawbar, 20 at belt- 


And since it takes four horses to handle a Fresno 5 oe 
. ° eng : inches 
of the same size, you can easily see that one Cletrac Width; 50 inches 
. Height; 52 inches 
does the work of eight horses and two men. Weight : 345§ pounds 
Turning Circle: 12 feet 
- . . = Z Traction Surface ; About 
Write today for information on original cost and 800 square inches 
: ° Center to Center of 
cost of upkeep of this tractor and compare these Tracks: 38 inches 
Belt Pulley: Diameter 


8 inches, face 6 inches 


figures with your own on horses. Then get in touch 
with the Cletrac dealer near you. 












THE CLEVELAND TRACTOR CO. 


“Largest Producers of Tank-Type Tractors in the World” 


19211 Euclid Ave. Cleveland, Ohio. 






When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 














CONVEYORS, BUCKET 

Good Roads Mach’y Co., Philadelphia, Pa. 

*Halas y aH Co., =_— aew York. 
. Co., Minneapolis, Minn. 

“ae bngineering Co., Milwaukee, Wis. 
Bartlett Snow Co., C. 0 , Cleveland, oO. 
Chain Belt Co., Milwaukes” Wis. 
Gifford Wood Co., Hudson, N. Y. 
Godfrey Conveyor Co., Elkhart Ind. 
Guarantee wy Co., New York. 
Jeffre oy pubes, oO. 
Link-Belt Co., Chicago, til. 
Mead-Morrison M ae. Se E. Boston, Mass. 
Republic Rubber Co., Youngstown, oO. 
Robins Conv. Belt Co 
Webster Mfg. Co., Gans’ fi 
Weller Mfg. Co., Chicago, Ill. 


CRANES, LOCOMOTIVE 

*Bucyrus Co., South Milwaukee, Wis. 
*Paw & Harnischfeger Co., » haibwentes, Wis. 
*Thew Shovel Co., Lorain, O. 

American Hoist & Derrick Co., St. Paul, Minn. 
Brown yay Mechy. Co., Cleveland, ‘oO. 
Browning Co., Cleveland, 6. 

Davenport Locomotive Works, epenpent, Ia. 
Industrial Works, Bay City, M 

Link-Belt Co., Chicago, Ill. 

Locomotive Crane Co. of America, Gateagn, Ti. 
Marion Steam Shovel Co., Marion, O. 
McMyler Interstate Co., Cleveland, o. 
Northwest Engineering "Works, Chicago, Ill. 
Orton & Steinbrenner Co., Chi cago, Ill. 

Ohio Locomotive Crane Co., Bucyrus, O. 
Osgood Co., The, Marion, 0. 

Overland Crane Co., Hammond, Ind. 

8. Crane Co., Chicago, Ill. 


CRANES, TRA 
*Paw & Harnischfeger Milwaukee, Wis. 
—_ oisting MchyCo Do. Cleveland. 0. 


~~ -y Iron Works, Baltimore, Ma. 

Link elt Co., Chicago, Ill. 

Northern Eng. Works, Detroit, Mich. 

Speidel, J. G., Reading, Pa. 

Terry Mfg. Co., Edw. F., N. Y.0. 

a Bridge & Crane Co., Toledo, O 
Crane Co., Chicago, 

Whiting Corp’n, Harvey, Ill. 


CRANES, WRECKING 
*Bucyrus Co., South Milwaukee, Wis. 
Browning Co., Cleveland, O. 
Industrial Works, Bay City, Mich. 
U. 8. Crane Co., Chicago, 


CREOSOTED BLOCKS, TIMBER, ETC. 
*Republic Creosoting Co. Indianapolis, Ind. 
American Creosotin Co., = we 
American Creosote orks, | N. Orleans, La. 
Jennison-Wright Co., Toiedo, O , 
Southern Paving Constr. Co., Chattanooga, Tenn. 
Southern Wood Pres. Co., Atlanta, Ga. 
Wyckoff Pipe & Creosoting Co., New York. 


CREOSOTING AND CREOSOTING OILS 
*Barrett Co., New York. 
Am. Creosote Wks., Inc., New Orleans, La. 
Jennison- Wright Co., Tol edo, O. 
Sonthern Creosoting Co., Ltd. Slidell, La. 
Southern Paving Const. ‘Co., Chattanoo , Tenn. 
Wyckoff Pipe & Creosoting Co., New ork. 


CRUSHERS AND PULVERIZERS (See Rock 
Crushers) 


CULVERTS, METAL 
*Ameri erica Cast Iron Pipe Co. Birmingham, Ala 
*Dee Co., W. Machinery Oc-, PE 
*Good Roads Machin: Philadelphia, 
*Lyle Culv. & Rd. Bauip. Co., Minneapolis, Minn. 
sMewport Culvert — ewport, Ky. 


*Russell Grader . Co., —e Minn. 
or 3 C. EP 03. ss Cc "3 N. J. 

pe 0., x. . 
*Wood & Co., R. Dp. Philadel 


American Rolling Mill Co., Middletown” oO. 
Berger Mfg. Co., Canton, 0. 

Canton Culvert & Silo Co., ao, oO. 
Edwards Mfg. Co., Cineinnatl, 0 

Galion Iron Works & Mfg. Co., Galion, O. 
Hardesty Mfg. Co., The R., Denver, Colo. 
Madison Foundry Co., Cleveland, 

Southern Metal Culvert Co.. Salisbury. N. we 
Wheeling Corrugating Co., Wheeling, W. 


Cc 


CUTTERS, PIPE, 
*Crane Co., Chi 


*C: ar Cc Cha T 

jasey- s Co., ttanooga, Tenn. 
*Clark Co., 2 Ti 

*Mueller Mfg. Co., Decatur, Ill. 
*Thompson- Co., Inc., Buffalo, N. Y¥. 
Clow & Sons, J. Chicago, Til. 

Madison Foundry Co., Cleveland, O. 

8. E. T. Valve & Hydrant Co., N. ¥. C. 


URB, STEEL PROTECTED 


*National Steel Fabric Co., Pittsburgh, Pa. 
*Truscon Steel Co., Yo - Sane oO. 

Concrete Steel Co., New 

Steel Protected Gonerete ¢ So., Philadelphia, Pa. 


HAND 


tm. 

*Smith Mfg. Co., ra P., Bast Orange, N. J. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Barnes Tool Co., New Haven, Conn. 

Erie Tool Works, Erie, Pa. 
Greenfield Tap & Die Corp’n., Greenfield, Mass. 
Walworth Mfg. Co., Boston, Mass. 


—— = ) ae ee 


chine Co., Milwaukee, Wis. 
oWerthineton Pump & Mchy. Comb New York. 
Carpenter & Co., Geo. B., hicago, "Ti. 
Helwig Mfg. Co. St. Pauli, Minn. 


CUTTING AND WELDING APPARATUS 


Macleod Co., Cincinnati, O. 
Milburn Co., Alexander, Baltimore, Md. 
Prest-O-Lite Co., Inc., New York. 


DERRICES, GUY AND 8 


TIFF-LEG 

American Hoist & Derrick Co., St. Paul, Minn. 
a Machine Oo Ravenna, ’o. 

pa pa ed & Co., Geo. B., Cmeeee, Til. 

e Iron Works, Duluth, 

Federal nriege 6 Struc. Co., MV aukesha, Wis. 
Flory M 7 S Bangor, Pa. 
Insley M , Tadianapatia, Ind. 
Lakeside ridge el Co., N. Milwaukee, Wis. 
Lidgerwood tht ‘Co. New York. 
Lincoln Iron Works, Rutland, Vt. 
National Hoisting Engine Co., Harrison, N. J. 
Smith, Whitcomb & Cook Co., Barrie, Vt. 
Superior Iron Works, Superior, Wis. 
Terry Mfg. Co., Edw. F., New York. 


"Austin ‘ac PIPE LAYIN 


tur, Til. 
Dobbie race. O Miesk’ Co., Niagara Falls, N. Y. 
Lidgerwood Manufacturing Co., New York. 


CKS, REVOLVING 


ERRI 
Clyde Iron Works, Duluth, Minn. 


Lidgerwood Gisaghectaring Co., New York. 
Terry Mfg. Co., Edw. F ew York. 


DERRI 


CKS, STEEL 
*Austin Mach. Corp., Chicago, Ill. 
American Hoist & Derrick > rf — Paul, Minn. 
Clyde Iron Works, Duluth, 
Dobbie Fdry. & Mach. Co. Wiagare Falls, N. Y. 
Federal Bridge & ~~ Co., Waukesha, Wis. 
Hayward Co., New York. 
Insley Mfg. Co., Indianapolis, Ind. 
Lakeside ridge & Steel Co., N. Milwaukee, Wis. 
Lidgerwood Manufacturing Co., New York. 
Petroleum Iron Works Co., Sharon, Pa. 
Taylor Portable Stee] Derrick Co., Chicago, Ill. 
Terry Mfg. Co., Edw. F., New York. 


, STEEL PORTABLE 


DERRICKS. 
*Austin Mach. Corp., Chicago, Ill. 


Blaw-Knox Co., Pittsburgh, Pa. 

Clyde Iron Works, Duluth, Minn. 

Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Lidgerwood Manufacturing Co.. New York. 
Taylor Portable Steel Derrick Co., Chicago, Ill. 


DERRICES, 


TRAVELING 
*Austin Mach. Corp., omer 7a 
American Hoist & Derrick St. Paul, Minn. 
Byers Machine Co., F., Ravenna, o. 
Clyde Iron Works, " Dateth, Miran. 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Hayward Co., New York. 
Hoisting Engine Sales Co., New York. 
National Hoisting Engine Co., Harrison, N. J. 
Orton & Steinbrenner Co., Chicago. Ill. 
Terry Mfg. Co., Edward F., New York. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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On the New Munson Building, New York 


Fourteen inch Steel Pipe Piles driven for rein- 
forcement between double rows of 15-in. Steel 
Sheet Piling grouped to form concrete pier 
foundations. The piling and pipe piles were 
both driven to hardpan with a No. 7 hammer 
swung from the end of a derrick boom. The 
character of the ground made foundation piling 
work difficult. The job was completed in record 
time with the aid of five McKiernan-Terry Pile 
Hammers which always show up best when the 
driving is most difficult. 








McKIERNAN-TERRY 
DRILL COMPANY 


Drilis—Pile Hammers—Lifting Jacks 
Mining and Quarrying Machinery 
19 PARK ROW, NEW YORK 
Works at Dover, N. J. 
Agencies in the following Cities: 


Boston Chicago Pittsburgh Cleveland Detroit 
St. Paul San Francisco Columbus, O. 
New Orleans Philadelphia 





Foreign Representatives: British Stee! Piling Co., 
London, Eng. Canadian Representative: Cana- 
dian Allis-Chalmers, Ltd., Toronto, Ont. 
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o Purchase; " 





DISINFECTING CHEMICALS 
*Barre 


tt Co. New York. ‘erry Drill Co., New York. 


*Electro Gas Co., New York. Chicago Posumaits Tool Co., New York. 
*Mathieson Alkali Works, Inc., New York. Denver Rock _—— . - Co., Denver, Colo. 
Mfg. Co. Minn. 
DISTRIBUTING PLANTS, CONCRETE ersoll-Rand re y York. 
*Jaeger Machine Co., Columbus, O. 3 livan Machinery Co., Chica e, - 
*Koehring Machine Co., Milwaukee, Wis. Wood Drill Works, Paterson, 


*Ransome Concrete Misch ose = Sane, 4 “4 ¢ 

American Cement Ma ne., Keoku a. DRUMS, HOLDING 

Archer Iron Works, Chicago, Ill. Blaw-Knox Co., Pittsburgh, Pa. 

Insley Mfg. Co., indienapelia, Ind. Clyde Iron Works, Duluth, Minn 

Lakewood Engineering Co., Cleveland, O. Dobbie Fdry. & Mach. Co Niagara Falls, N. Y¥ 

Pneumatic Concrete Machinery Co., New York. Hayward Co., New York. ee 
oc ma mac S (See Excavators, Ditch and Monighan Machine Co., Chicago, Ill. 


DRYEBS, ~—-y 4 AND 
*Allis-Chalmers 


DOORS AND SHUTTERS, STEEL ROLLING Milwaukee, Wis. 
Cornell Iron Works, New York. American Blower Co., Detroit’ Mich. 
Kinnear Mfg. Co., Columbus, 0. American Process Co., New 5 ae 
Wile ous. Go., Chicago, Berdeut'h teow ore oo Cleveland, oO. 

ee Cummer & Son Co., F. D 


» Cleveland, o. 
RAFTING MACHINES East Iron & Machine Go”, Lima,'O. 
Universal Drafting Machine Co., Cleveland, O. Ruggles-Coles Eng. Co., iow Yi York. 
Variety Iron & Steel Works, Cleveland, O. 
DRAWING MATERIALS 


*Economy Draw. r say . aed Co., Adrian, Mich DUMP BODIES FOR MOTOR TRUCKS 

*Kolesch & Co., New Y¥: *Heil Company, Milwaukee, Wis. 

cWeber & Co. F. Philadelphia, P *Lee Trailer & Co., Chicago, Tl. 
cinnati, O 








American Blue Frint 7 er Co., Chicago, Ill. . " 
American Lead Pencil .. New York. ee Se. Se i ll 
e m Works, Chicago, Ill. 
Defiance Mfg. _y New York. Auto Truck Steel Body Co., Chicago, Ill. 
Dietzgen Co., New York. Columbian Steel Tank Co., Kansas City, M 
ee wis Le que, S. Y. wa Horizontal Hydraulic Hoist Co., Milwaukee, “Wis. 
Hamilton Mfg. Co ° —. 8. ' Simplex Mfg. Co., Connesutville, Pa 
Keuffel & Esser Co., Hoboken, N. J. Van Dorn Iron Wks., Cleveland, Oh 
dete Oo. 4 See. Fras —— al Wood Hydraulic Hoist & Body Co., Detroit, Mich. 
DREDGES DUMP CARTS AND WAGONS 
sBeoyrus Co, South Mutwauree, Wis cAcme Bead Machinery Go, Frankfort, X.Y. 
Bay Oity Dredge Works, Bay City, Mich. *Austin Western Rost ‘Mek Cc., Ohics m. 
Ellicott Machine Corp’n., Baltimore, Md. bn » See 0, 
Hayward Co.. New York. siyle Culv. & Rd. Equip. Co., Minneapolis, Minn. 
Lidgerwood Mfg. Co., = York. pay Ey tag Co., os Monn 
Marion Steam Shovel Co., Marion, O. ‘agon Co., Tiffin, 
Osgood Co., The, Marion, oO. Acme Wagon P meg a Pa. 
Stockton Iron Works, Stockton, Cal. Soote Ee. Work —- ; Ill. N.Y. 
Superior Iron Works, Superior, Wis. He - a. w Sro. orks, Au co Ind. 
Vulean Iron Works, Jersey City, N. J. Stroud & Co., > Nebr. 
DREDGES, DIPPER Watson Products Corp., Canastota, N. Y. 
Austin ery Corp’n., Chicago, Ill 
- -——R. Co., South Milwaukee, Wis DUST ——- ag 
American Steel Dredge Co., Fort Wayne, Ind. *Barrett Co., New York. 
Fairbanks Steam Shovel Co. .. Marion, O. *Dow Chemical Co., Midland, Mich. 
arion Steam Shovel Co., Marion, O. *Dustoline for Roads Co., Summit, N. J. 
Osgood Co., Marion, O. *Semet-Solvay Co., Solvay, N. Y. 
*Standard Oil Co. of Indiana, Ohicago, Til 
DREDGES, HYDRAULIC *Texas Co., New York City. 
*Bucyrus Co., South Milwaukee, Wis. 
Ellicott Mach. Corp., Baltimore, Md. 
Fairbanks Steam Shovel o . Heston, oO. DYNAMITE (See Explosives) aa: 
Marion Steam Shovel Co., oO. ’ 
Morris Machine Works, Bald etan tine, a 3. TORS. SEWAGE 
DRILLS, AIR *Pacific Flush Tank 
*McKiernan-Terry Drill Co., New York. *Yeomans Bros. Co y oni Gnicage th” on 
Chicago Pneumatic Tool Co., New York. 
Cleveland Pneumatic Tool Co., Cleveland, 0. 
Denver Rock Drill Mfg. Co., Denver, Colo. ELECTRIC GENERATORS AND MOTORS 
Helwig Mfg. Co., St. Panl, Minn. *Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Independent Pneumatic Tool] Co., Chicago, Ill. *Pairbank¢, Morse & Co., Chicago, mL 
Ingersoll-Rand Co., New York. *General Electric Co., Schenecta 7 , ae 
Sullivan Machinery Co., Chicago, Ill. *Westinghouse Elec. & Mfg. Co., E. Pittsb’gh, Pa. 
Gregory Electric Co., Chicago, Il. 
DRILLS, CORE Ideal Elec. & Mfg. Co., Mansfield, O. 
*McKiernan-Terry Drill Co., New York. Triumph Electric Co., Cincinnati, 0. 
ae oes  ~ pee York. Western Electric Co., New York. 
ngersoli- n 9 ew ork. 
Standard Diamond Drill Co., Chicago, Ill. 
Sullivan Machinery Co., Chicago, Ill. eer Ee Ae. ates B 
DRILLS, HAMMER * Westinghouse Elec. Eee & Mfg. Co. B. f Pittsburgh, Pa. 
*McKiernan-Terry Drill Co., New York. 
Chicago Pneumatic Tool Co.. New York. ELECTRIC LIGHTING PLANTS 
Cleveland Encometie Tool Co., Cheveland, 0. *Allis-Chalmers a Co., Milwaukee, Wis. 
Cleveland Rock Drill Co., Cleveland, O. pe heey Ae Chicago, Til. 
Denver Rock Del 1: , Denver, Colo. *General yg 
Helwig Mfg. ‘aul, “Minn. * Westinghouse Elec. & & & Mie. Co., B. bargi, Pa 
Ingersoll- Deed Go., New York, *Worthington Pump Corp., New York City 
Sullivan Machinery Co., Chicago, Ill. Western Electric Ad New York 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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Duy Them 


WHEEL TYPE 
P&H 
EXCAVATOR 


POWER TRACTION 
P&H BACKFILLER. 


The purchase of a P & H Trenching Unit is a 
terse answer to the question of city trenching. 


On city streets where work must be done with 
uniformity, and dispatch, the P & H combination 
—Excavator, Backfiller, and Tamper—is the 
logical equipment for the job. 


Excavating: steady and fast with none of 
the irregularity and time consumption of human 
labor and at a cost that shows big in net savings. 


Backfilling: getting the backfill back, and out 
of the way of traffic, in a hurry, and on one man’s 
time. 


Tamping: Finishing up a good job by ram- 
ming the backfill back to stay and with no danger 
of settling pavement later. 


za Un it 


POWER TRACTION 
P&H TAMPER 


Real facts and figures on P & H Excavating 
Equipment are waiting for you, let us give some 
interesting and valuable data,—send for Bulle- 
tin X and Bulletin IX. 


PAWLING & HARNISGHFEGER Go. 


EST. 1884 
MILWAUKEE, WISCONSIN 
50 Church Street, New York 124! Monadnock Block, 
Stephen Gerard Building Chi Ii. 


704 
Pittock . Portland, Ore. 
926 a, yao quae it2s Central’ Building. Los 


Cal. 
47 Fair "Building. Pitts: 821 Manndnock’ Bidg.. Sen 
Francisco, Cal. ) 





“*You see them Wherever you go, and asa go Wherever you see them” 


— excavators — 
back-fillers -tampers 


When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 





Where 


ELECTRIC SUPPLIES, + ‘eee ETC. 
*Bissell Co., F., T 


*General Electric Co. enectady, N. 
*Westinghouse Elec. & Mfg. Co., EB. piisbargh, Pa. 


ELECTRIO TRANSFORMERS 
s-Chalmers Mfg. Co., nee oy By 
Sch ew York. 


* Westinghouse Elec. & Mfg. Co. EB Pittsb’gh, Pa. 
Kuhlman Electric Co., Bay City, Mich. 


ELECTRIC WIRES AND CABLES 
*American Steel a Wire ze, Oo. hie Chi Th. 
*General Electric Co. “oy 
sHabirshaw Elec. Cable C » ow New New Yor: 


Pa. 
e —— -4 hee Gable" Co., Mass. 


ELEVATORS, aay 4 
Western Road . Co., Chicago, Til 
delphia, Pa. 


polis, Minn. 
chy. Works, New York. 
Cc. O., Cleveland, Ohio. 
Milwaukee, Wis. 
Wood oe» Hudson, N. Y. 


——_ oO. 
Link Belt oy 
Republic Rubber Co., oo Youngstown, oO. 
Robins Conv. Belt Co. 
Webster Mfg. Co., 
Weller Mfg. Co., Chicago, tm. 


BLEVATO es MATERIAL 3 


Dunellen, N 
ya Helet & Derri E Oo. 8t. Paul, Minn. 
Byers Machine Co., , Ravenna, Oo. 

O. H. & E. ie. Co., Milwaukee, Wis. 

Insley Mfg. Co., Indianapolis, Ind. 

Smith Co., T. ) Milwaukee, Wis. 


ELEVATORS, FPACTORY 
Otis Elevator os New Y 
ates F 4 Son Co., O., Geatsovilic, Pa. 
idel, G., ceeding, Pa. 
ebster tite” Ce , Chicago, Ill. 


ENGINE GAS site. Oe GASOLINE 


- awe Wis. 
oPair wg a ~~ 


banks, 

*Holt Mfg. Co., P 
*Pitts Pilter = te. Pittsburgh, Pa. 
*S hy" Pittsburgh, Pa. 
*Wo hog. A & chy. Corp., New York. 
C. H. Mfg. Milwaukee, Wis. 
Chirnge Pneumatic Tool wo New York. 
my Engine & Pump Co. shlopenebers, Pa. 

Foos Gas Engine a” Springfield, 

Universal Motor Co., Oshkosh, W 

Weber Engine Co., Kansas City, Mo. 


ENGINES, HIGH p+ dg § WATER-WORKS 
*Allis-Chalmers 


/ Bed Milwaukee, Wis. 
*De Laval Steam /. Giean Trenton, N. J. 
*Pairbanks, Morse +S om 


*w Mchy. Corp, New York. 
Morris Machine Works, Baldwins ville, N. Y. 
Murray Iron Works Oo., Burlington, Ia. 


ENGINES, OIL 
*Allis-Chalmers Mf, 


Pw te ag Bros. —~ Re, Sabeoe Co., St. Yonis, Mo. 
orse & Co., mL. 
Thdlanapolia 1 Ind. 


. Co. tebargh, Pa. 
Oo., B. Pittsburgh, 
Corp. New York. 
er Co., La og 4 — 
g. Co., Greve ow. © 
Chicago Pneumatic Tool Co inp, 
Pe + Gas Bee or Boriigtald, O. 
Ingersoll-Ran -~3 York. 
International Harvester 2 >. of Am. a ml. 


Weber Tacine Cor “— 





fopurchase. 


ENGINES, PUMPING 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Dayton-Dowd Co., Quincy, Tm. 
Morse & Co., Chicago, Ill. 
. Co., Milwaukee, Wis. 
Kansas City, Mo. 
. Co., EB. Pittsburg! 
.* Corp., New 
an. sas City, M 


Pa. 
— 
American Gas Eevine Co., 
American Well a Aurora, i. 
Deming Co., em, 

Enterprise Mchy. Co., ” Minneapolis, Mina. 
Weinman Pump Mfg. Co., Columbus, 0. 


ENGINES, STEAM 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Nordberg Mfg. Co., Milwaukee, Wis. 
Ball Engine , Erie, Pa. 
Dake Engine = Grand Haven, Mich. 
Erie Pump & Engine Co., Medina, N. Y. 
+.» wore Ala. 
4 , Springfield, 
Morris Machine Works, harawinsville, _ me 
Murray Iron Meg | Burlington, Ia. 
Sturtevant Co., , Hyde Park, Boston, Mass. 


ENGINES, TRACTION 
*Austin-Western Road Mchy. Co., Chicago, Ill. 
*Pairbanks, Morse & Co., cago, Ill. 

*Holt Mfg. Co., Peoria, Ill. 
Oliver ctor Co., Knoxville, Tenn. 
Phoenix Mfg. Co., "Eau Claire, Wis 


EXCAVATING MACHINERY. 
Excavators, 


(See Names Under 
also Steam Shovels) 


EXCAVATORS, CABLEWAY 
*Bucyrtas Co., South Milwaukee, Wis. 
Ball Eng. Co., Erie, Pa. 
—_ Co., Pitts Pa. 
tow Machine Co., J. F., Ravenna, O. 

dgerwood Mfg. Co., New York. 

Marion Steam Shovel Co., Marion, O. 
Smith Co., T. L., Milwaukee, Wis. 


EXCAVATO —-- AND TRENCH 
*Austin : en tm. 
ie hea 
*Bucyrus ec, Wis. 
*Pawling & LH Co., Milwaukee, Wis. 
Mfg. Co. polis, Minn. 
American Hoist & Serrick Co., St. Paul, Minn. 
Ball Engine Co., Erie, Pa. 
Bay City Dredge Works, Bay City, Mich. 
Buckeye Traction —— % Co., Findlay, O. 
Byers Machine Co., F., Ravenna, oO. 
Clyde Iron Works, * Daluth, Minna 
Fairbanks Steam Shovel Co., Testen, oO. 
Hayward Co., The, New York City 
Keystone Driller Co., Beaver Fall, “Pa. 
Marion Steam Shovel Co., Marion, O. 
Monighan Machine Co., Chicago, Ill. 
Osgood Co., Marion, O. 
Parsons Oo., Newton, Is. 


EXCAVATORS, DRAG-LINE 
*Austin Machinery Corp’n., Chicago, Ill. 
*Bucyrus Co., South ——_ eo, Wis. 

*Paw & ger Co., Milwaukee, Wis. 
Byers Machine Co., — 0. 
yde Iron Works, sai 
Hayward Cc., New York. 

Indastrial Works, Bay City, Mich. 

Link-Belt Co., Chi core 

Marion Steam Shove bon Marion, O. 

Monighan Machine Oo., Chicago, Ill 

Osgood M 0. 


on, 
AS 5 ey 
T. L., Milwaukee, Wis. 


Metal Go., “Chicago, ™. 


* Indicates that the manufacturer athe an advertisement. See index facing inside back cover. 
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CARS— 


Porter Locomotives 
TRACK -—— 


Built right—they work SWITCHES— 
right—give long service TURNTABLES— 
with a remarkable free- BATCH BOXES— 
dom from repairs. A rental proposition is also offered to you 


H. K. PORTER COMPANY | | “7? Siesta Oe eee Co 


Sales Offices: 


PITTSBURGH ’ PA. New York City Pittsburgh San Francisco 
inn dnd — ae Chicago Philadelphia Detroit 























The Ideal Method of Providing for 


Expansion in Improved Pavements 
THE WARING-UNDERWOOD CO. Fernwoop, Pa. 


TO CONTRACTORS WHO KNOW 


Heil Dump Bodies and Hydro Hoists have a special signifi- FANKS 
cance. They constitute a permanent, economical and efficient \ BODSES & HOUSTS 
dumping unit. Bodies are designed for every “Made by Heil * 
kind of hauling—gravel, crushed rock, asphalt, 
garbage, platform work—and are tapered to allow 
the load to slide out freely. 
> The location of the Hoists under the body increases the loa 
and makes possible the use of lower sides for a body 
any given capacity. 
Catalog No. 113 will help you select your equipment. 


rae HEIL co. 
1243 26th Avenue, Milwaukee, Wisconsin 
Manufacturers of Welded Tanks of all kinds 
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EXPANSION JOINT MATERIAL 
*Barber Asphalt reus Co., Philadelphia, Pa. 
*Barrett Co., New Yor 
*Carey Co., Philip, Cincinnati, Ohio. 
*Pioneer Asphalt Co., Lawrenceville, Il. 
*Texas New York. 
*Truscon Steel Co., Youngstown, O. 
*Waring-Underwood Co., Philadelphia, Pa. 
National Steel Fabric Co., Pittsburgh, Pa. 


EXPLOSIVES 
*Du Pont de Nemours & Co., E. I., Wilmington, Del. 
Ztna Explosives Co., Inc., New York. 
Atlas Powder Co., Wilmington, Del. 
Giant Powder Co., San Francisco, Cal. 
Hercules Powder Co., Wilmington, Del. 


FENCING 
*American Steel & Wire Co., Chi , Til. 
Anchor Post Iron Works, New Youk. 
Cyclone Fence Co., Waukegan, II). 
Frost-Superior Fence Co., Cleveland, O 
Indiana Steel & Wire Co., Muncie, Ind. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Stewart Iron Works, Cincinnati, Ohio. 
Texas Cyclone Fence Fort Worth, Tex. 


Wickwire Spencer Steel Corp’n, Worcester, Mass. 


FILING 


EQUIPMENT, STEEL 
*Econ. Drawing Table & Mig. Co., a Mich. 


Art Metal “<1 Co., om N. Y. 
Berow © Canton 
Van Dorn Iron ° Works, Cleveland, 0. 


Ind. 


FILTERS, OIL 
*Bowser & Co., Inc., 8S. F., Fort Wa 
yne, Ind. 


Wayne Oil Tank & Pump Co., Ft. 


FILTERS, WATER 
*N. Y. Continental ge | as Co., Nutley, - J. 


*Norwood py .. Florence, 
*Pittsburgh Pifiter . Co. Pittsburgh, P 


American Water Softener Co., Philadelphia, “Pa. 


International Filter Co., Chicago, Ii. 
Roberts Filter Co., Darby, Pa. 
Scaife & Sons Co., W. B., Pittsburgh, Pa. 


*0. J. Childs Co., Utica, N. 

©. J. Cross Mfg. Co., -—" New York. 
Foamite Firefoam Co. = w York. 
Pyrene Mfg. Co., New York. 


FIREPROOF BUILDING MATERIAL 
*Delaware A Products Co., Pittsburgh, Pa. 
*Truscon Steel Co., Le ala o. 
Berger Mfg. Co., Canton, o. 
Corrugated Bar Co., Inc., Buffalo, N. Y. 
Detroit Steel Prod. Co., Detroit, Mich. 
General Fireproofing Co., Youngstown, 0. 
Keasbey & Mattison Co., —_ ler, Pa. 
Kinnear Mfg. Co., Colambu 
National Fireproofing Co., Pittsburgh, Pa. 


FIRST AID EQUIPMENT 
Poca gala Co., Elmira, N. ¥. 


FLEXIBLE J 
*Central Be ny Co., New York. 
*Coldwell-Wilcox Co.,” Newburgh, N. Y. 
*Crane OCo., 
*United —— £ Company: y ad York. 
*U. 8S. O. I. Pipe & ., Burlington, WN. J. 
Lankechelmer Co., Clnvioneti, o. 


FLOORS, WOOD BLOCK 
*Barrett Co. .. New ——_ 
*Republic Creosoting Co., Indianapolis, Ind. 
Jeunison-Wright Co., Toledo, oO. 
Southern Wood Pres. Co. ., Atlanta, Ga. 


PLUSH TANKS 
*Pacific Flush em Co., Chicago, IIL 


PLUSHERS, STEEE 
‘Kinney Mtg. Co., S ccten, Mass. 
Co., South Bend, Ind. 
et 0., Tifin, 0. 
Etnyre, E. D., & Co., Oregon, Til. 


FORGES 
Buffalo sy Co., Bot, & 


Carpenter , Geo. B., 
Hauck Mfg. Co., New York. 
Ingersoll-Rand Oo., New York. 


* Indicates that the manufacturer carries an advertisement. 


Chicago, TH. 


urchase. 


olis, Ind. 
orks, Marion, Iné, 
Chicago, Ill. 


FORM CLAMPS 
Insley Mfg. Co., Indiana 
Marion Maileabje Iron 
Universal Form Clamp Co., 


roms. ¢ CONSTRUCTION 
eltzel Steel Form & Iron Co., Warren, 0. 
oTeascen Steel Co., Youngstown, O. 
Blaw-Knox Co., Pittsburgh, Pa. 
Hydraulic Steelcraft Co., Cleveland, O. 
Metal Forms Corp., Milwaukee, Wis. 


FOUNTAINS. (See Drinking Fountains.) 


FURNITURE AND FILES, STEEL 
Art Metal Constn. Co., Jamestown, N. Y. 
General Fireproofing Co., Youngstown, 0. 
Van Dorn Iron Works, Cleveland, oO. 


GARBAGE DISPOSAL 
Bartlett & Snow Co., 
Cummer & Son Co D., ‘Cleveland, ‘oO. 
Decarie Incinerator 63. Minneapolis, Minn. 
Destructor Co., New York. 

Jeffrey Manufacturing Co., Columbus, oO. 
Morse-Boulger Destructor Co., New York. 


x O., Cleveland, O. 


*Austin Western Road Mchy. 
*Lee Trailer & Bod: _. Chicago, 


d, O. 
Autocar Co., Ardmore, Pa. 
Federal Motor Truck Co., Detroit Mich. 
Four Wheel Drive Auto Co., Clintonville, Wis. 
Holzbog & Bro., Geo. H., Jeffersonville, Ind. 
Service Motor Truck Co., Wabash, Ind. 
Watson Products Corp., Canastota, mY. 


GARBAGE WAGONS 
. Co., cieres, TL 


GAS ENGINES. (See Engines, Gas and Gasoline.) 
GAS METERS 
*Builders Iron Foundry, Providence I. 
*General Electric Co., chenectady, New York. 
*Pittsburg Meter Co., East Pittsburgh, Pa. 


GAS PRODUCERS 
*Westinghouse Elec. & Mfg. Co., 1 Pittsburgh, Pa. 
Camden Iron Works, Camden, N. J. 


GASOLINE PUMPING ENGINES 
ers Ss Co., Onicage Tih Wis. 
oPairbonke: Me Co., Chi 
*Waldo Bros. & Bond Co., Becton Mass. 
Ww mn Pump & Mchy. Corp, New York. 
American Well. Werks, Aurora, I 


GASOLINE STORAGE os 
Co., = & Port Onlexen Ind. 
& iron Works, » Ti. 


Bros., Dineineatt, © 
City, Mo. 


Iron 
Biggs Boiler Works, , ne. Ohio. 
Byers Mach. Co. c. , Ravenna, Ohio. 
Scaife & Sons, B: ” Oakmont, Pa. 
Wayne Oil Tank & ‘Pump Co., Ft. Wayne, Ind. 


GATES, SLUICE 
*Coldwell-Wilcox Co., New a W 
*Columbian = wos Cha’ ooga, ‘Tenn. 
*Crane Co. 
ZEday.Yalte Go we estate 
t) 
*Ladlow Valve Mf tg. 09 eee? 
*Rensselaer V 
—_—— & Co., = 8, “Oo. Indian 
Semmes. Valve Mfg. Co., :. ian Orebard, Mass. 
Valve Co., Boston 
Hardesty Mfg. o., R. 4 i Col. 
yo ), Fameeean, STEAM 
> Mass. 
Oresbe Steam Gauge & & Valve Co. Boston, Mass 
Bchentfor & Be denbsrg Mie 00, “Brooklyn, 
er juden roo N. 
U. 8. Gauge Co., New Yor tk ’ 
See index facing inside back cover. 
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ONE OF OUR SALESMEN SAID 


I like to sell our line of Road 

Building and Contractors’ Ma- 

chinery because it is complete, 

and I can always offer the cus- ' _ 
tomer just what he wants. "Wetaht"ie00 younds: “Biante” 
Our line is complete. We furnish portable and stationary 
Rock Crushing Plants in many different sizes. Tandem 
and Macadam Steam Road Rollers. Six different sizes 
of Road Graders. Several types of Road Drags. Oiling 
Machinery, Heating Kettles, Dump Wagons, Sprinklers, 
Sweepers and Culvert Pipe. 


But,— There is something more 
than a —— line a accounts 
for the popularity of our goods. 
We build high class goods. Sell 
them at reasonable prices, and we 
give service with every article that 


Monarch Steam Road Roller. goes out of our plants. 
Made in 10 and 12 ton sizes. 


= i Crusher, ~ age 
Ask for =-° Portable Stone Bin. Made i~ 
catalog ue. ' many sizes from 50 to 300 tons 
ly capacities. 
Everything for 
the Road Maker. 


It will interest 
you. 


The Good Roads Machinery Company, Inc. 
821 Bulletin Building, Philadelphia, Pa. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES. 
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Where to: 


GAUGES, WATER 
Ashton Valve Co. ng -® Mass. 
Bristol Co., Waterbury 
Clow & Sons, J — qo TH. 
Lankenheimer Co., Cincinnati, oO. 
United States Gauge Co., New York. 
Walworth Mfg. Co., Boston, Mass. 


esvens, | ereee RESERVOIR AND SPECIAL 


*Builders _ Foundry, Providence, BR. I. 
*Clark Co., H. W., Mattoon, Ill. 
*Simplex Valve & Meter Co., Philadelphia, Pa. 


GLASS, FIREPROOF. (See Wire Glass.) 


GRAD ROAD 
* Austin- = .— Mchy. Co., Chicago, Ill. 


Baker pringfield, Il. 
Good Roads Mc Mehy. % Co., Philadelphia, Pa. 
cael Mfg. Co., Peoria, "m1. 
Machine Co., Milwaukee, Wis. 
sLyle Culv. & Rd. Equip. Co., Minseapolis Minn. 


Grader Mfg. 
Case Threshin eine "Co., J.1 4 Wis. 
Kilbourne & Jacobs Mfg. Oo., ‘Columbus, oO. 


GRINDERS AND SAND RBS 
Chicago Pneumatic Tool Co., New York. 
Cleveland Pneumatic Tool Co., a ed Ohio. 
Ingersoll-Rand Co., New York, N. Y. 
Sullivan Machinery Co., Chicago, m. 


GYPSUM PRODUCTS 
U. 8. Gypsum Co., Chicago, IIl. 


HAMMERS, STEAM, PILE. (See Pile Hammers, 
Steam.) 


HEAT INSULATING MATERIAL 

*Carey Co., Philip, Cincinnati, Ohi 

Johns-Manville Co., H. W., New York. 
HEATING KETTLES. (See Kettles) 
HOISTS, BELT-DRIVEN 

Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 


Lidgerwood Mfg. Co., New York. 
Mundy Hoisting Engine Co., J. 8., Newark, N. J. 


HOISTS, CONCRETE, TOWER 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
Insley Mfg. Co., ft polis, "Ind. 
Lakewood Engineering , Cleveland, O. 


HOISTS, CONTRACTORS’, ELECTRIC 
*Allis-Chalm: b Co. Milwaukee, Wis. 
A yw Ti. 
Mig. Co, Pittsburgh, Pa. 
American Hoist & Derrle Co., St. Paul, Minn. 
Byers Machine Co., J. F., Ravenna, 0. 
Cc. H. & E. Mfg. Co., Milwaukee, Wis. 
Clyde Iron Works, Duluth, Minn. 
Dobbie Ags 4 Ne Mach. Co., Niagara Falls, N. Y. 
Flory A — Bangor, Pa 
Ingersoll and’ Co. New York. 
Lidgerwood 7 Oo., New York. 
Mead-Morrison Mfg. Co., . Boston, Mass. 
Mundy Hoisting Eng. Co., 8., Newark, N. J. 
National Hoistin Engine’ és. Harrison, 'N. J. 
Northern Eng. Works, Detroit, Mich. 


| CONTRACTORS’, GASOLINE 
ustin Mach. Nog ad Chica, 


Buffalo Hoist & Derrick Co. Buffalo, x } A 
C. H. & E. Mfg. Co., Milwaukee, Wis. 
Clyde Iron Works, ‘Duluth, Minn. 
Domestic Engine & Pump Co., "to pee cemnaenes Pa. 
Flory Mfg. Co., 8., Bangor, 
Lansing &o., Lansing, Mich. 
Lidgerwood "Mfe. Co., New York. 
Monighan Machine Co., onenee TH. 
Mundy Hoisting Engine Co., . 8, Newark. N. J. 
National Hoisting Engine Coe Harrison, N. J. 
Bere Engine Co., Lansing, Mich. 
0. K. Clutch & Mach. Co Ng og 
Schramm & Son, Inc., Chris. D Philadelphia, Pa. 


* Indicates that the manufacturer carries an advertisement. 


HOISTS, er bon on STEAM 
*Austin Mach. , Chicago, Til. 
American Heist & if Derrick Co., St. Paul, Minn. 
Byers Machine Co., F., Ravenna, oO. 
Clyde Iron Works, ‘Daivti, Mina. 
Denver Rock Drill Mfg. ae ee Colo. 
Flory Mfg. Co., 8., Bango 
Hardie-Tynes Mfg. Co., Birmingham, Als. 
Ingersoll-Rand Co., New York. 
Insley Mfg. Co., Indianapolis, Ind. 
Lidgerwood Mfg. Co., New York. 
Mead-Morrison Mfg. Co., E. Boston, Mass. 
Mundy Hoisting Eng. Co., J. 8., Newark, N. J. 
National Hoisting Engine Oo., Harrison, N. J. 


at ~ HYDRAULIC FOR aren TRUCKS 
Heil Co., The Milwaukee, 
, - t3 Hydr. Hoist Co., Miiiwankee, Wis. 
Van Dorn Iron Wks., Cleveland, Ohio. 
Wood Hydr. Hoist & Body Co., Detroit, Mich. 


HOISTS, PNEUMATIC 
*Wo' Pump & Mchy. Corp., New York. 
Chicago Pneumatic — Co., New York. 
Denver Rock D . Co., "Denver, Colo. 
ea ag & Meck ne Co., Detroit, Mich. 
Flory Mfg. Co., Bangor, Pa. 
fodcpendine Pneumatic ro Co., Chicago, Ill. 
Ingersoll-Rand Co., New Y 
Northern Engineering Works, Detroit, Mich. 


HOLLOW TILE 
*Dee Co., Wm. E., Chicago, Ill. 
*Delaware Clay Products Co., Pittsburgh, Pa. 
Bannon Pipe Co., P., Louisville, Ky. 
Dickey Clay Mfg. Co. Ww. &., ‘Kenses City, Mo. 
Medal Paving Brick Co., Cleveland, Ohio. 
Metropolitan Paving Brick Co., Canton, Ohio. 
National Fireproofing Co., Pittsburgh, Pa. 


HOPPERS, CONCRETE 
*Koe Mach. Co., Milwaukee, Wis. 
xe Macho G oO. 


Insley Mfg. Co., 
Lakewood Engineering 


HOSE, AIR 

Cincinnati Rubber Mfg. Co., Cincinnati, O. 
Goodyear Tire & Rubber Co., Akron, O. 
Ingersoll-Rand Co., New York. 

Penna Flexible Metallic Tubing Co., Phila., Pa. 
Republic Rubber Co., Youngstown, O. 

U. 8S. Rubber Co., New York 


HOUSES, PORTABLE. (See Buildings, Portable) 


HYDRANTS, FIRE 
*Clark Co., H. W., Mattoon, Il. 
*Columbian Iron Works, Chattanoo; 
*Eddy Valve Mfg. Co., Waterford, A 4 
*Kennedy Valve Mfg. Co., a 
*Ludlow Valve Mfg. Co, ator, 
*Norwood bie Mass. 
*Rensselaer N. Y. 
*Smith Mfg. 
—— & 
man Valve Mfg. Co., Indian Orchard, Mass. 
Dar ing Valve Mfg. Co., ‘Williamsport, Pa. 
Iowa Valve Co., Oskaloosa, Ta. 


. Cleveland, oO. 


eer - ae GARBAGE. (See Garbage Dis- 
po: 


INDICATOR POSTS. (See Valves) 


INSPECTING LABORATORIES 
Allentown Testing Laboratories, Allentown, Pa. 
Conard & Buzby, Burlington, N. J. 
Pittsburgh Testing Laboratories, Pittsburgh, Pa. 


ems - AND SUPPLIES. (Surveyors’ and 
in, 
*Kolesch & So. New York. 
Ainsworth hg Sons, Wm., Denver, Col. 
Aloe Co., 8., St. Loui s, Mo. 
Berger & ye C. L., Boston, Mass. 
Brandis & Sons Mfg. Co., Beeextya, _ ws 
Buff & Buff Mfg. Co. Boston, Mass. 
Dietzgen Co.. Eugene. ng ™. 
Gurley, W. & L. a > me 
Keuffel & Esser Co.. Hoboken. N. J. 
Lietz Co., A., San Francisco, Cal. 


See index facing inside back cover. 
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- TRENCH BRACESES, 


ey - 


£, awe 


© = Sam 
a 


~~ 


“They Paid tor Themselves” 


Up-to-date contractors every- 
where have found it profitable to 
use Duff Trench Braces, as is 
shown by the fact that there are 


HOSE Duff Trench Braces 

paid for themselves a dozen 
times over,” said the Contractor. 
‘“‘We have used some of them for 
years and they are still as good as 
new.” 

“They saved us a lot of time on 
this job, Boss,” agreed the Fore- 
man. “It took only a quarter as 
long as if we had used ordinary 
timber bracing. Not only can you 
put them in more quickly, but 
fewer braces are needed.” 


more than a million in use. They 
save time, labor, and material, and 
insure against cave-ins. 


If you are not using them, it will 
pay you to look into their cost-cut- 
ing possibilities. We will gladly 
send you complete information and 
prices. 


The Duff Manufacturing Company 
General Offices and Works: PITTSBURGH 


Branch Offices: New York, Chicago, St. Louis, Houston, 
San Francisco, Atlanta 


When writing to advertisers, please mention the Contractors’ & Engineers’ 


Monthly 





Vhere:to Purchase. 


Leupold & Voelpel, Portland, Ore. 
Pfister, Wm. H., Cincinnati, O. 

Ulmer, J. C., Co., Cleveland, Ohio. 
Weber & Co., F., Philadelphia, Pa. 
White Co., David, Milwaukee, Wis. 
Wissler Instrument Co., St. Louis, Mo. 


TRON wou, STRUCTURAL ORNAMENTAL 
(See 


AND 
ridges and Buildings) 


JACKS, LIFTING 
*Duff Mfg. Co., Pittsburgh, Pa. 
*McKiernan- Terry Drill Co., New York. 
Buda Company, Chicago, 
Joyce-Cridland Co., Dayton, O 
Kalamazoo Railway Supply . Kalamazoo, Mich. 
Ferton, Inc., A. Boston, M 


»vatson-Stillman Company, New > Yok. 


JACKS, PIPE FORGING 
*Clark Co. H. W., ttoon, Ill. 
*Duff Mfg. Co., Pittsburgh, Pa. 


JOINTS, Seuransss © PAVING 
*Carey ge , Cincinnati, O. 


*Pioneer wrenceville, Ill 
ey Co., Philadelphia, Pa. 


*Waring-Un 
JOINTS, FLEXIBLE PIPE. (See Flexible Joints.) 


KETTLES, FOR ASPHALT AND TAR HEATING 
*Acme Road Mach. Co., Frankfort, N. Y. 
*Barber Asphalt Pa Co., P hia, Pa. 
*Connery & Oo., Inc., Philadelphia, 
*Good Roads Co., Kennett Square, Pa. 
*Littleford Bros. Cin 


ti, 
*Tarrant Mfg. Co., Saratoga Springs, N. Y¥. 
Macleod Co., Cinci nnati, O. 
ss ad Iron Wks., G. L., Long Island City, 
a. Z. 


LATH, METAL 
*Truscon Steel io, Youngstown, O. 
Berger Mfg. Co., Canton, 0. 
Consol. Expanded — Co., Braddock, Pa. 
Corrugated Bar Co., Inc., Buffalo, > Be 
General Fire; roofing Co., Youngstown, O. 
Milwaukee Corrugating Co., Mi lwaukee, Wis. 
Northwestern Expanded Metal Chicago, Ill. 
Wicwire Spencer Steel Corp. Wounsseee Mass. 


LEADITE 
*Leadite Co., The, Philadelphia, Pa. 


LEAK FINDERS 
Clark & Co., H. W., Mattoon, Ti. 
*Pitometer Company, New York. 


LETTERS AND yaseans, METAL 
0: 


*Niagara Metal Stamp. 
LIGHTS, Sqpenacrons 
Woy N.Y. 


cinnati, O. 
’ Alex., Baltimore, Md. 
Prest-O-Lite. Co., Ine., New York. 


LIGHTING STANDARD 
*Electric RY ae? Bacip. Co., Cincinnati, O. 


*King Mf, wy te 
*Stewart = ‘Wks., 
= 7. Mfg. 

Clow & Sons, J. B., Chicago, ¥ 
Union Metal Mfg. Co., Canton, O 


_ —~ CHLORINE 
Bleaching Gas Co., Bow yom 


Electrochemical Co., NW 
*Mathieson m Alkali Works, Iie, New York. 
bd Salt Mfg. Co., Pa. 


LOADERS, GRAVEL AND ,WAGO 
*Austin Cc 


*Lyle Culv. & Rd. 


rp., Niagara Falls, N. Y. 


Atlas Engineering Co., Milwaukee, Wis. 
Barber-Greene Co., Aurora, ‘ 
Bay City Dredge Works, Bay City, Mich. 
Bonney Supply Co., Inc., Rochester, N. Y. 
Gifford-Wood Co., Hudson, a Oe 
7 yo Co., ‘Columbus, O 

elt Co., Chica o, Ill. 
Portable Mehy. Co., Passaic, N. J. 
Sackett Screen & Chute Co., H. B., Chicago, Ill. 
Sauerman 7 Chicago, in. - 
Smith Co., L., Milwaukee, Wis. 


LOCK BAR STEEL PIPE 
*East Jersey Pipe Co., New York 


LOCKERS, STEEL 
*Medart Mfg. Co., Fred., St. Louis, Mo. 
Hart & Hutchinson Co., New Britain, Conn. 


LOCOMOTIVES, FOR CONTRACTORS, ETC. 

*Austin Mach. Corp., cago, 

sRoppel Industrial Gar & Equip. Co., Koppel, Pa. 
*Porter Co., H. K., Pittsbur; —_—_ Pa. 

*Westinghouse Elec. & Mfg. Co., 7 Li aS Pa. 
American Locomotive Co., New Y 
Baldwin Locomotive Works, Philedelpnia. Pa. 
Burton Eng. & Mach. Co., Cincinnati, O. 
Cummings Mach. Co., Minster, oO. 
Crapster, Herbert, New York. 
Davenport Locomotive Works, Davenport, Ia. 
Fate-Root-Heath Co., Plymouth, O. 
Hadfield-Penfield Steel oe Bucyrus, oO. 
Lima Locomotive Wks., Lima, 
Milwaukee Locomotive Mfg. Co., Milwaukee, Wis. 

Vulcan Iron Works, . Borre, - 

Whitcomb Co., Geo. D., Rochell 


LUMBER, HEAVY ~ | “epemeen 
Brown Co., Portland, Me. 
Crowell & Spencer Lumber Co., Long Leaf, La. 
Great Southern Lumber C > 
Industrial Lumber Co., Elizabeth, La. 
Long Bell Lumber Co., Kansas City, Mo. 
Sargent Lumber Co., Little Rock, Ark. 
Sterner Lumber Co., Inc., E. J., Newark, N. J. 
Weyerhaeuser Sales Co., Spokane, Wash. 
LUMBER, STEEL 
*Truscon Steel Co., Detroit, Mich. 
Berger Mfg. Co., Canton, O. 
General Fireproofing Co., Youngstown, 
National Pressed Steel Co., Massillon, O 
Northwestern Exp. Metal Go., Chicago, Ill. 


¥. Toledo, 0 le 
is Co., New York. 
\ Mattoon, Ti. 

*Dee Co., wm. z.” = OL 
Clow & Sons, J. nee, Til. 
Debbio Far’ & Mech Os poagens Dee, 3. ¥. 
8. E. T. Valve & : i? Co., New York. 
Sessions Foundry Co , Bristol, Conn. 


METER BOXES 
*Clark Co., H W., Matto 


*Pord Meter Box Oo., Wabash, In 


*Mueller Mfg. Co., H., tur, 
Kester Pittsburgh, Pa. 


*Pitts . EB. 
B., "Chicago, Til. 


Clow & J. 
MeNutt Meter Box Co., Brazil, Ind. 


8. E. T. Valve & Hydrant Co., New York. 


METER COUPLINGS 
- ttoon, TIL 
wy ig. Go, Hi, Dees +; —--—" 4 
"News Tork 
ster Go., B. Pittabur, Pa. 


Ay Sretes Co., Worcester, 
McNutt Meter Box Co., Brazil, Ind. 


ew York. 
Meter Gen E. Pitubargh, Pa. 


* Indicates that the is OH carries an advertisement. See index facing inside back cover. 
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For Heating and Ap=- 
plying under Pressure 
all varieties of Bitu- 
minous Materials, Hot 
or Cold, for Road Con- 
struction, Mainte- 
nance or Dust Laying. 


Heat and volume un- 
der instant control of 
operator. Positive 
pressure produced by 
the Kinney Pump. 


PATENT COMBINATION 
Auto Heater and Distributor 


HANDY HEATER and SPRAYER 


Especially adapted for 
Road maintenance, 
construction and gen- 
eral repair work. Con- 
tents constantly agi- 
tated while heating. 


No burning or coking 
of material. Pump, 
Piping, Hose, Nozzles, 
Automatically Heated. 


No Steam Required. 


Kinney Manufacturing Company 
3529 Washington Street 
BOSTON, MASSACHUSETTS 
BRANCHES : 


NEW YORK PHILADELPHIA CHICAGO HOUSTON KANSAS CITY 
SAN FRANCISCO’ 
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~~ S oY yr}! y i z 
reito Purchase 


Traffic Motor Truck Co., St. Louis, Mo. 

Transport Truck Co., Mt. Pleasant, Mich. 

U. 8. Motor Truck Co., Cincinnati, O. 

Ward LaFrance Truck Co., Elmira, N. ¥ 

Watson Products Corp’n., Canastota, N. 

Wilson Co., J. C., Detroit, Mich. 

Winther Motor Truck Co., Kenosha, Wis. 
MOULDS, CONCRETE 

Blaw-Knox Co., Pittsburgh, Pa. 

Hydraulic Steelcraft Co., Cleveland, O. 


0 
TSBarber Asphalt Paving Co., Philadelphia, Pa. 
*Barrett Co., —, York. 
*Pioneer Asphalt © 0., Lawrenceville, i. 
*Standard Oil Co. of Indiana, Chicago, Ill. 
*Texas Company, New York. 
Atlantic Refining Co., Philadelphia, Pa. 
Headley Good Roads Co., Philadelphia, Pa. 
Pierce Oil Corp., - York. 
Sinclair Refining Co. 
Standard Oil Co., (La.) New oie, La. 
Standard Oil Co., (N. J.) Newark 
U. 8. Asphalt Refining Co., New yok: 
OIL TANKS 
*Bowser & Co., S. F., Fort Wayne, Ind. 
*Chicago Bridge & Iron Works, Chicago, Ill. 
*Connery & Co., Inc., << “om Pa. 
*Heil Co., Milwauk Wis 


METERS, } fy a = 
, Milwaukee, Wis. 


*Badger Meter Mf 

*Builders Iron Fay, y BR. 1. 
*Buffalo Meter Co., Buffalo, tg! York. 
*Gamon Meter Co... f _. —_t J. 

*Hersey Mfg. Co., Boston, Mass. 

*National Meter Co., New York. 

*Neptune Meter Co., New York. 

*Pittsburgh Meter Co., E. Pittsburgh, Pa. 
*Simplex Valve & Meter Co., Philadelphia, Pa. 
*Thomson Meter Co., Broo i. ae 

*Union Water — Co., Worcester, Mass. 
*Wo Pump & Mchy. Corp., New York. 


MIXERS, CONCRETE. (See Concrete Mixers.) 


MIXERS, GROUT 
American Cement Mchy. Co., Keokuk, Ia. 
Lakewood Engineering Co., Cleveland, O. 
Union Iron Works, Inc., Hoboken, N. J. 


MIXERS, HOT 
*Austin yee ow a 
Co., Philadelphia, Pa. 
Coe Milwaukee, 


Chicago, 

y. Co., an N. J. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 
American Cement Machine Co., Keokuk, Ia. 
Blaw-Knox Co., Pittsburgh, Pa. 
C. H. & E. Mfg. Co., Milwaukee, Wis. 
Construction Machinery Co., Waterloo, Ia. 
Knickerbocker Co., Jackson, Mich. 
Lansing Co., Lansing, Mich. 
Lakewood Engineeri ng Co., Cleveland, Ohio. 
Smith Co., T. L., Mi waukee, Wis. 


MOTORS, ELECTRIC 
*Allis Chalmers —— = Co., pat, Wis. 
*Pairbanks, Morse ti. 
eae y, N. Y¥. 


*General Electric Co., 
Ez. , rene Pa. 


sy Pa. 
*United Iron > Works, Inc., Kansas City, 
Biggs Boiler Works Co., Akron, O. 
Chatta. Boiler & Tank Co., Chattanooga, Tenn. 
Chicago Bridge & Iron Works, Chicago, Il 
Dover Boiler Works, Dover, N. J. 
Fouts Co., C. C., Middletown, O. 
Petroleum Iron Works Co., Sharon, Pa. 
Riter-Conley Co., Pittsburgh, Pa. 
Scaife & Sons Co., Wm. B., Pittsburgh, Pa. 
Walsh & Weidner Boiler Co., Chattanooga, Tenn. 
Wayne Oil Tank & Pump Co., Ft. Wayne, Ind. 
PACKING, WATER PIPE 
*Leadite Co., ig —— 
*Union Water Meter orcester, Mass. 
*United Lead } 4, how York. 


PAINTS, METAL PROTECTION 
sBarber Asphalt Paving Co., Philadelphia, Fa. 
*Dixon Crucible Oo. Jos., J sey City N. J. 
on ‘os., Jersey 4 
*Du Pont de Nemours & Oo., Inc., EB. i, W: Wilming- 


Berry Bros., Detroit, Mich. 

Carbolineum Wood Preserving | on. New York. 
Cook Paint Co., Kansas City, M 

Detroit Graphite Co., Detroit, Mich. 


* Westinghouse Elec. é Mfg. Co., 
Crocker-Wheeler Co., Ampere, N. 
Lincoln Electric Co., Cleveland, Ohio. 
Robbins & Meyers €o., Springfield, oO 
Triumph Electric Co., Cincinnati, O. 

Wagner Elec. Mfg. Co., St. Louis, Mo. 


—: FIRE Speanssee 


Co., Indianapolis, Ind. 
ne Co., Cincinnati, O. 
Co., Columbus, O. 


MOTOR TRUCKS 
Se a tek pea Mi 
rnatio! ir ew ¥ 
Longman & Martinez, New York. 
——- Motor Car Co., Detroit, Mich. Minwax Co., New York. 


*White Co., m Co. Tif, 0. Semet-Solvay Co., Syracuse, N. Y. 


Acason Motor Truck Co., Detroit, Mich. Gronshern iiiams Oe., ~~} RY 
Acme Motor Truck Co., Cadillac, Mich. Standard Paint Co., New York. 
p mm ng }~ ~~ Co. Chicago, I. Toch Bros., New York. 

utocar Co rdmore, Pa. = 
Bessemer Motor Truek Co., Grove City, Pa. PAPERS, BLUE 
Brockway Motor Truck Co., frases, * ; a Indianapolis 
Clydesdale Motor Truck Co., 
Corbitt Motor Track Co., A tee ‘No. Car. 
ow = Motor Truck Co., Detroit, Mich. 

— Truck Co., Lansing, Mich. 

ral Motor Truck k Co., Detroit Mich. 

Pons Wheel Drive Auto o., Clintonville, Wis. 
Garford Motor Truck Co. o. 


In- 


PRINT AND BROWN PRINT 
Blue Print & Supply Co., 


dianapolis, Ind. 


PAPER, Lyn Bay g ETc. 
*Barber Asphalt P: eae Philadelphia, Pa. 


Gary Motor Truck Co., Gary, - 
Gramm Bernstein Motor Truck Co Lima, 0. 
Indiana Truck Corp’n., Marion, Ind. 

Jackson Motors Corp’ n., Jackson, Mich. 

Kelly Springfield sow "Track . nueingtet, o. 
Kissel Motor Car Co., Hartford, W: 

as & Deyo Motor Truck on ~ ideghenten, 


Nash Motors Co., Kenosha, Wis. 

Nelson Motor Truck Co., Saginaw, ms . 
Pierce Arrow Motor Car Co., —_— 
Republic Motor Truck Co., Alma, M 
Ruggles Truck Co., Alma, Mich. 

Selden Truck Corp’ n., Co., Wabash, Ind. 
Service Motor Truck Co., Wabash, Ind. 
Sterling Motor Truck Co., Milwaukee, Wis. 
Stewart Motor Corp’n., Buffalo, N. Y. 
Titan Motor ‘Track Co., Milwaukee, Wis. 


drex Felt & ne > 
ie ns-Manville Co., 
National Roofing Co., Hr ovawents, 
Standard Paper Co., ‘New York. 


PAVING BLOCKS, CREOSOTED WOOD 


*Republic renncte Whe”, te — wn, O. 
American Creosote ‘ew Orleans, La. 
Carbolineum Wood and Co., New York. 
Jennison-Wright Co., ae 0 
Southern Wood Pres. Co., pants, Go, 

Wyckoff Pipe & ah Ty Oo., New York. 


Southern Clay Mfg. Co., Chattanooga, Tenn. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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USE HELTZEL STEEL FORMS ON YOUR ROAD JOBS 


STEEL FORMS 
For Ali Concrete 
Work 


“SIMPLY MADE 
SIMPLY LAID” 


The Heltzel Steel Form & Iron Co., 


ELTZEL steel forms should be used on all your 

road jobs because they are so easily set up and 
taken apart. They are strong as only steel can be 
and stand up admirably under the finishing machine. 
Heltzel steel forms enable you to build roads, sidewalks 
and gutters in record time. They last several seasons 
and have proven their superiority over all other forms. 
Hundreds of contractors are using Heltzel steel forms 
with unbounded satisfaction and a big saving in time 
and money and labor. Send us your name for illus- 
trated material—no obligation. 


Warren, O. 


BRANCH OFFICES IN PRINCIPAL CITIES 








Repair Your Streets with 
Tae Lutz Surface HEATER 


It softens asphalt and other bituminous pavements. 
It vulcanizes the old and new material into a perfect 
bond. It cements Asphalt on Granite, Brick, Cob- 
ble, or other hard pavements. It makes resurfacing 
and maintenance easy and inexpensive. 

Illustrated Particulars on Request 


EquitableAsphalt Maintenance Co. 
1901 Campbell St. Kansas City, Mo. 





Repairing an . ; shalt 
Pavement, New York 





Where Quality Counts You WVIII Always Find The Famous 


ROAD BUILDING MACHINERY 
SEND FOR OUR 


ACME ROAD MACHINERY COMPANY, 


FOR EVERY PURPOSE 
DESCRIPTIVE MATTER 


FRANKFORT, N. Y. 











RELIANCE ROAD BUILDING 
AND QUARRY EQUIPMENT. 


CRUSHERS 
ELEVATORS 
SCREENS 

BINS 

MOTOR TRUCKS 
SWEEPERS 
SCARIFIERS 
OILERS 

CAR UNLOADERS 
MOTOR FLUSHERS 


Prompt Shipments. 
Write for Catalogue and Prices. 
UNIVERSAL ROAD MCHY. CO. 


KINGSTON, N. Y. 
, Boston Office, 141 Milk Street. 


HIGHEST QUALITY ASPHALTS 
Any Melting Point - Any Ductility - Any Penetration 


“PIONEER” Mexican Asphalt Cement is a little 
different and a little better than “‘most Mexicans” 
less susceptible to temperature changes, absolutely 
uniform, highly ductile and complies with the strict- 
est specifications. 


“PIONEER” 
RUBEROAD CEMENT 


IT’S NEW IT’S DIFFERENT IT’S EFFICIENT 
Produced from a rubber-like compound. Tough, 


>. adhesive and little affected by heat orcold. 
epair your concrete cracks with it. 


THE PIONEER ASPHALT CO. Lawrenceville, il 











When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 

















Mere to Purchase | 


PAVING MACHINERY 
*Austin Mach. Corp., Gio, i. 
*Austin-Western Road Mchy. Co., Chicago, Ill. 
*Barber Asphalt ge | So, Philadelphia. > 
*Buffalo-Springfield Ro nino Go., Springfield, O. 
*Equitable Asphalt , Kansas City, Mo. 
*Erie Machine shone a: Brin ‘Pa. 
*Koe Co., Milwaukee, Wis. 
Atlas Engineering Co., Milwaukee, Wis. 
Construction Machinery Co., Waterloo, Ia. 
Cummer & Son Co., F. D., Cleveland, O. 
East Iron & Machine Co., Lima, O. 
Judy Mfg. Co., Centerville, Ia. 
Lakewood Engineering Co., Cleveland, O. 


PAVING MATERIALS (See ‘‘Asphalt,’’ 
Brick,’’ ‘‘Granite Block,’’ etc.) 


PAVING MIXERS. (See Concrete Mixers) 


PAVING TOOLS 
*Barber ——_ Paving Co., Philadelphia, Pa. 
*Connery & Co., Inc., Philadelphia, Pa. 
*Littleford Bros. Co. Cincinnati, O. 
*Warren Bros. Co., Boston, Mass. 
Anderson Tool & ‘Sup. Co., W. H., Detroit, Mich. 
Kramer Bros. Fdry. Co., Dayton, ra) 
Union Iron Works, Hoboken, N. J. 


PERFORATED METALS 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


PICKS 
Hubbard Co., Pittsburgh, Pa. 
Iron City Tool Works, Pittsburgh, Pa. 
Klein-Logan Co., Pittsburgh, Pa. 
Verona Tool Works, Verona, Pa. 
Warren Tool & Forge Co., Warren, O. 
Warwood Tool Co., Wheeling, W. Va. 


PILE DRIVERS 
*McKiernan-Terry Drill Co., New York. 
Browning Co., Cleveland, O. 
Clyde Iron Works, Duluth, Minn. 
Industrial Works, Bay City, Mich. 
Lidgerwood Manufacturing Co., New York. 
MeMyler Interstate Co., Cleveland, O. 
Union Iron Works, Hoboken, N. J 


PILE HAMMERS, STEAM 
*McKiernan-Terry Drill Co., New York. 
Clyde Iron Works, Duluth, Minn. 
Nat’l Hoisting Eng. Co., Harrison, N. J. 
Union Iron Works, Hoboken, N. J. 
Vulean Iron Works, Chicago, Ill. 


PILING, INTERLOCKING STEEL 
Carnegie Steel Co., Pittsburgh, Pa. 
Jones & Laughlin "Steel Co., Pittsburgh, Pa. 
Lackawanna Steel Co., Buffalo, N. Y. 


PIPE, CAST IRON 
*American Cast Iron Pipe Co., Birmingham, Ala. 
*Central Foundry Co., New York. 
sLynchburg Padry. Co., Lynchburg, Va. 

*U. S. Cast Iron Pipe & Fdy. Co., Burlington, N.J. 
*Warren Fdry. & chine Co., New York. 

*Wood & Co., R. D., Philadelph ia, Pa. 

Camden Iron Wks., Camden, N. J. 

Clow & Sons, J. B., Chicago, ‘Ill. 

Fox & Co., John, New York. 
Glamorgan Pipe & Fdry. Co.., 
National Cast Iron Pipe Co., 


PIPE, CORR. METAL. 
*Good Roads Mach’y Co., weeindetahte, Pa. 
*Newport Culvert Co., Newport 
Canton Culvert & Silo Co., Canton, 0. 
Hardesty Mfg. Co., Denver, Col. 


**Paving 


Lynchburg, Va. 
Birmingham, Ala. 


PIPE, LEAD 
*United Lead Company, New York. 


PIPE, REINFORCED CONCRETE 
Lock Joint Pipe Co.. E. Orange, N. J. 
Massey Concrete Products Corp’n, Chicago, I). 


PIPE. RIVETED STEEL 
*Chicago Bridge & Iron Works, Chicago, Il 
*Connery & Co., Inc., Philadelphia, Pa. 
*East Pi > 4 


ti, Ohio. 
*Pittsburgh Des Moines Steel Co., Pittsburgh, Pa. 
* Indicates that the manufacturer carries an advertisement. 


Abendroth & Root Mfg. Co., Newburgh, N. Y. 
American Spiral Pipe Works, Chicago, Ill. 
Blaw-Knox Co., Pittsburgh, Pa. 

Canton Culvert & Silo Co., Canton, O. 

Chatta. Boiler & Tank Co., Chattanooga, Tenn. 
Hammond Iron Works, Warren, Pa. 

Hardesty Mfg. Co., R., Denver, Col. 

Petroleum Iron Works Co., Sharon, Pa. 
Tippet & Wood, Phillipsburg, N. J. 


PIPE, SPIRAL RIVETED 
*Pittsburgh Des Moines Steel Co., es Pa. 
Abendroth & Root Mfg. Co., Newb urgh, 
American Spiral Pipe orks, Chicago, Ill. 
Blaw-Knox Co., Pittsburgh, Pa. 


PIPE STEEL 
*East Jersey Pipe Co., New York. 
National Tube Co., Pittsburgh, Pa. 
Youngstown Sheet & Tube Co., Youngstown, O. 


PIPE, WOOD 
*American Wood Pipe Co., Tacoma, Wash. 
*Continental Pipe Mfg. Co., Seattle, Wash. 
*Redwood Mfrs. Co., San Francisco, Cal. 
Michigan Pipe Co., Bay City, Mich. 
Pacific Tank & Pipe Co., San Francisco, Cal. 
Standard Wood Pipe Co., Williamsport, Pa. 
Wyckoff & Sons Co., A., Elmira, N. Y. 


PIPE, WROUGHT IRON 
Byers Co., A. M., Pittsburgh, Pa. 
Reading Iron Co., Reading, Pa. 


PIPE COVERING 
*Carey Co., Philip, Cincinnati, O. 
*Continental Pipe Mfg. Co., Seattle, Wash. 
*Redwood Mfrs. Co., San Francisco, Cal. 
Johns-Manville Co., H. W., New York. 
Keasbey & Mattison Co., Ambler, Pa. 
Michigan Pipe Co., Bay City, Mich. 
Pacific Tank & Pipe Co., San Francisco, Cal. 
Standard Wood Pipe Co., Williamsport, Pa. 
Wyckoff & Sons Co., A., Elmira, N. Y 
PIPE CUTTERS. (See Cutters, Pipe, Hand.) 
PIPE FITTINGS 
*American C. I. Pipe Co., Birmingham, Ala. 
*American Pipe Bending Mch. Co., Boston, Mass. 
*Builders Iron Fdry, Providence, R. I. 
*Central Foundry Co., aad York. 
*Crane Co., Chicago, 
*U. S. Cast Iron Pipe & : Pary. Co., Burlington, N. J. 
*Warren Fdry. and Mach. Co., New York. 
*Wood & Co., R. D., Philadelphia, Pa. 
Clow & Sons, J. B., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, O. 


PIPE eg ay! i ay 
*Mueller Mfg. . H., Deca’ 
Taylor Pertabio’ Bteel Derrick o~ 


PIPE JOINT COMPOUND, SEWER 
*Carey Co., Philip, Cincinnati, O. 
*Dixon Crucible Co., J., Jersey City, N. J. 
*Leadite Company, "Inc., Philadelphia, Pa. 
*Pacific Flush Tank Co., Chicago, Ill. 
*Standard Paint Co., New York. 
*Waring-Underwood Co., Philadelphia, Pa. 


Chicago, Ill. 


PIPE JOINT MATERIAL, CAST IRON 
*Leadite Co., The, —— Pa. 
*United Lead Co., New Y¥ 
Lead-Hydro-Tite Co., Boston, Mass. 


PLOWS, CONTRACTORS 

*Burch Plow Works Co., Crestline, O. 
*Holt Mfg. Co., Peoria, Ill. 

*Russell Grader Mfg. Co., Minneapolis, Minn. 
American Stee] Scraper Co., Sidney, O. 

Case Threshing Machine Co., J. | a ‘Racine Wis. 
Deere & Co., Moline, Il. 

Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Tnternational Harvester Co., Chicago, Ill. 
Marion Steam Shovel Co., Marion, O. 

Moline Plow Co., Moline, Tl. 

Mliver Chilled Plow Works. South Bend, Ind. 
Sidney Steel Scraper Co., Sidney, O 

Western Wheeled Scraper Co.. Aurora, III. 
Wiard Plow Co., Batavia, N. Y. 


See index facing inside back cover. 
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CRAVEN’S EQUIPMENT LIST 





Lot No. AIR COMPRESSORS Lot No. LOCOMOTIVE CRANES 
523—Ing.-Rand, 220’ /3750’ electric, 25 cycle 1922—20-ton Browning, 8 wh. 125’, steam on Boiler 
530—Laidlaw-Dunn-Gordon, 600/700’ stm. 1923—Ohio 35-ton, new 1918 
535—Sullivan, 340’, belted to Motor (D.C.) 1924—2 Industrials 15-ton, new 1918, single drum, Bargains 
§39—Ing.-Rand 1,500’ stm. 1870—Brown Hoist, 15-ton, 8 wheel, 50’ boom, Mass. Boiler 
537—Ing.-Rand, 840’, belted (2) 1928—MeMyler 25-ton, 8 wheel Mass. Boiler 
572—Chicago-Pneu, 196’ fuel oil 1931—Industrial 17-Ton—125 Ibs. steam on Boiler 

i na? 1932—McMyler Interstate 20-ton, bucket operating and gener- 
586—Ing.-Rand, 464’, belted stor for M 
BOILERS PUMPS 


1083—Erie Economic, 125 H.P. 381—Prescott, Hor. Dup., Trip. Exp. 2500, g.p.m. 350’ head 
1085—E. & W., WT (2) 234 H.P.—180 lbs. 
1098—Vertical 100 H.P.—125 lbs. RAILS AND PORTABLE TRACK 
1103—Heine Water Tube, 150 H.P. Let us know what you require 
ALL BARGAINS ROAD ROLLERS 
CONCRETE MIXERS St. and gasoline, 3-wheel and tandem 
Any size, type and power STEAM SHOVELS 
DERRICKS Crawler, traction and railroad types 
Let us know what you require Partial List Only—Immediate Delivery 


EXCAVATORS What have you for sale or rent? 
Keystones and Draglines 


HOISTING ENGINES FRANK T. CRAVEN COMPANY 
Some splendid bargains, steam, electric, gasoline Hudson Terminal Building 


LOCOMOTIVES 50 CHURCH ST. NEW YORK 
Stand and narrow gauges, saddle tank, switchers, etc. Telephones—6341 -7664 Cortlandt 


ESTABLISHED 











NEW—USED—REBUILT—GUARANTEED 








CRANES 


1—Rebuilt 20 T. 50’ b. “OHIO” Loco. 
Crane. 
1—Used 35 T. 50’ b. wide gage McMyler. 
1—Used 7 T. 50’ s. 3-motor 220 V. DC. 
O. E. T. Crane 
CLAMSHELL BUCKETS 


Used Ohio 8 Wh. D. D. M. C. B. 4—13¢ cu. yd. new. 1—1% cu. yd. used. 


Used American M. C. B., 46’ Boom 
at Traction Crane PILE DRIVER FITTINGS 


Used Osgood 4 Wh. 1500 Ib. drop hammer, etc., used. - 
Overhead Electric Cranes TITAN EQUIPMENT COMPANY 


Used 15 cap. Browning Loco. Crane, 30 Church St. New York, N. Y. 
8 wheel, M. C. B., D. D. 47’ Boom. 
Complete with Clam Shell Bucket. 
Ready for Work. (Will sell or rent.) 


paliP. KING) Mt 


30 Church Street Tapping 
Phone Cortland 2958 ) Machines 


NEW YORK | § Bp HAYSMFGc0 


When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 





























PLUMBING SUPPLIES American Well Works, Aurora, Ill. 
*Mueller Mfg. Co., H., Decatur, Ill. Barnes Mfg. Co., Mansfield, O. 
*Rundle Spence Mfg. Co., Milwaukee, Wis. C. H. & E. Mfg. Co., Milwaukee, Wis. 
Clow & Sons, J. B., Chicago, Il. Cameron Steam Pump Works, A. S., New York. 
Glauber Brass Mfg. Co., Cleveland, O. Construction Mach’y Co., Waterloo, Ia. 
United Brass Mig Co., Cleveland, oO. Deming Co., Salem, Ohio. 
Walworth Mfg. Co., Bost a, Mass. ‘ Emerson Pump & Valve Co., Alexandria, Va. 
Erie Pump & Engine Works, Medina, N. Y. 
POLES, FLAG. toulds Mfg. Co., Seneca Falls, N. Y. 
*Electric Railway Equipment Co., Cincinnati, O. McGowan Co., J. H., Cincinnati, O. 
Midwest Engine Co., Indianapolis, Ind. 
POLES, STEEL STRUCTURAL Morris Machine Works, Baldwinsville, N. Y. 
*Electric ag toy Bm FB Co., Cincinnati, O. New York Eng. Co., New York. 
*Pittsburgh Des Co., Pittsburgh, Pa. Pulsometer Steam Pump Co., New 


York. 
Blaw-Knox Co., ga Pa. Schramm & Son, Inc., ris. D.. Philadelphia, Pa. 


Smith Co., T. L., Milwaukee, Wis. 
PORTABLE BUILDING: ’ . 
*Truscon Steel Co Ticrtetn 0 Universal Motor Co., Oshkosh, Wis. 


Blaw-Knox Co., Pittsburgh, Pa. , Van Nouhuys Machine Wks., Albany, N. Y. 


Pruden Co., CG. D., Baltimore, Md. PUMPS, DEEP WELL 
PORTABLE STEEL DERRIOKS. (See Derricks, oOnck: yg tht 4 
Steel Portable.) sFairbanks, Morse & Co, Chicago, ; 7 
Indiana Pum dianapolis, In 
PORTLAND CEMENT. (See Cement.) Nordberg Mtg. Co, Milwaukee, Wis. 
on Works, Kansas Ci 
POWDER. (See Explosives.) Aldrich Pump Co., Allentown, Pa. 
American Well Works, Aurora, Ill. 


PUMPS, AIR LIFT 9 York. 
*Indiana Air F Pump Co. Ind polis, Ind. Deming Co. Salem, 0. Works, A. 8., New Yor 
Seneca Falls, N. Y. 


*Worthington Mchy. Corp., New York. Goulds Mf, 
Advance Pump &  & Compr Co. Battie Creek, Mich. Le 
American Steam Pump Co ‘Battle Creek, Mich. Keystone ities Co., Beaver Falls, Pa 
Cameron Steam Pum Works, A. 8., New York. 
Ingersoll-Rand Co., New York. 
mesowen © > J. z. y ag Og 
ullivan Machinery “ cago, b UMP 
Union Steam Pump Co., Battle Creek, Mich. ? cAitie Ohetee tats. Co., Milwaukee, Wis. 
UMP ILER PEED *Wood & Co., BR. D., Philad: elphia, P. 
" = = Mfg. Co., Milwaukee, Wis. Bees Pump & Mchy. ‘Sorp., New York. 
i ey Co., Quincy, I. Aldrich Pump Co., Allentown, Pa. 
team Turbine ag EB. Trenton, N. J. American Well Work s, Aurora, Ill. 
oPettaebn =: * Co. Chicago, Tl. Buffalo Steam Pamp Co., Buffalo, N. Y. 
*Indiana Air Pump Co ‘indianapouts, Ind. Cameron Steam Pump Wks., A. 8., New York. 
*Lea-Courtenay Co., Newark, N. J Domestic Eng. & Pump Co., Shippensburg, Pa. 
*Yeomans Bros. Co., Chi Ny Morris Machine Works, Baldwinsville, N. Y 
Advance Pump & Compr. , Battle » Oreck, Mich. Rumsey Pump Co., Ltd., Seneca Falls, N. Y 
Buffalo Steam Pump Buffalo, N a 
Cameron Steam Pump ‘Works, A. New York. PUMPS, GASOLINE AND OIL 
Dean Bros. Steam Pump Wks., fadisnepelis, Ind. *Bowser & Co., 8S. F., Fort Wayne, Ind. 
ed Scar ese Quincey, Tl ° Worthineten Go. Sump & Mach. Corp., New York. 
— . } ay » Seneca Fal s, N. RO 
idwest Engine Co., Indianapolis, Ind. UMP 
Morris Machine Works, Baldwinsville, N. Y. P a Mfg. Co., Milwaukee, Wis. 
Murray Iron —_ Co., Burlington, Ia. *Dayton-Dowd Co. > cy, Ti. 
Scranton - Scranton. P. x *De Laval Steam Turbine Co., Trenton, N. J. 
Vogt Bros. S.. , ae Sines *Fairbanks, 1 Morse & Co Chicago, TL 
Warren Soom mp C Warren, 7 *Indiana Air Pump Co., Re Ind. 
Weinman Pump Mfg. Co., Columbus, *Kinney Co., _, Boston, Mass 
PUMPS, CENTRIFUGAL *Koehring e ifachin » Milwaukee, Wis. 
$Allis-Chalmers We Sitarconn Sapseeten, Wis. oMerdberg Mie. Oc Oo. , Rewark, . J. 
Clark Co., H. Wis. 
Do Quin * Fire A aE. Co.” a Min. 
Hw hey ted = 7, i, cUnited Leed Company, New York om, 
*Worthington vou © & mee Corp. .» New York. 
*Yeomans Bros., 
Alamo Iron Works, ~ , Tex. 
, Mo. a Steam Pump =. ag Creek, Mich. 
rthingto: Mach merican We orks, Aurora, Ill. 
ame, ay Co., 7o= cago, Ill. z Barnes Mfg. Co., Mansfield, O. 
American Well Works, Aurora, Ill. Dennen Mg oy Works, A. 8., New York. 
Snes ute a Mis. Co.. Aurore, =. Domestic Eng. & Pump Co., en Pa. 
Camden Iron Works, Camden, N. J. Gardner Governor Co., Quincy 
Cameron Steam Pump Works, A. 8., New York. boy & ne Mite. ~y Springfield, Mass. 
ag ag RP Co. Shippensburg, = pant , BRGY You" 
ulds 0. neca 8 
Keystone Driller Co., Beaver Falls, Pa. Lawrence Machine Co., ae Mass. 
Manistee Iron Wks., Manistee, Mich. Midwest Engine ‘Go. fndienapolis. Tnd. 
Morris Machiow Works Belang ‘¥ Morris Machine Works, Baldwinsville. N. Y. 
. 0. 
Schramm & Son, Inc., Chris. D mp hiledelphta, Pa. Weinman Pump Mfg. Co., Columbus, 
Wheeler Condenser & Eng. Oo., Carteret, N. J. 


RAIL AND JOINTS 
PUMPS, CONTRACTORS’ *Zelnicker Supply Co., W., St. Louis, Mo. 
*Allis-Chalmers Mf Bethlehem Steel Co., Bethlehem, Pa. 
Cambria Steel Co., Philadelphia, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 
y Co.. Newark, Easton Car & Constn ~, New York. 
*Standard Seale & Supply Co., Pittsburgh, Pa. Hirsch Rolling Mill Go. 
*Waldo Bros. & Bond Co., Boston, Mass. Lackawanna Bteel Co., ‘paffale 


“Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 


ayne & Bowler Co., Memphis, Tenn. 
Midwest Engine Co., Indiana pons, Ind. 
Weber Subterranean Pump , New York. 
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Buffalo-Pitts and Kelly-Springfield 


Rollers—Steam and Motor 
All Types and Sizes 
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With or without Scarifier 
attachment. 
Helps you finish the job 
on time. 


No breakdowns—no 
trouble. 











Send for catalog A for 
complete information. 


THE BUFFALO-SPRINGFIELD ROLLER CO. 


SPRINGFIELD -:- OHIO 


NR 


BAKER xe || CONNERY’S 


They dig, load, haul, dump and spread TAR KETTLES FOR EFFICIENCY 


Write to 
THE BAKER MFG. CO. PRACTICAL 
503 Stanford Ave. Springfield, Ill. . DURABLE 


ECONOMICAL 
30 Styles 
Write" for Catalog Prices 


CONNERY & CO., Inc. 
4000 N. 2nd St. Philadelphia, Pa. 
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BETTER ROADS AT LESS COST 


A Burch Stone Spreader will enable you to 
lay a better road with less men and in much 
less time than by the ordinary method. It 
assures greater profits and less work. 


THE BURCH STONE SPREADER 


can be attached to any truck. Spreads 
automatically as stone is being unloaded. It 
can be adjusted to any width and any depth 
desired. Uses the exact amount of stone 
needed, eliminating rehauling entirely. Let 
us send you complete description. 


The Burch Plow Works Co. 


Dept. K-3 Crestline, Ohio. 
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RAILROAD DITOHERS 
*Austin Western Reed Meiy, 0 
*Austin-Western ite. TL 
*Thew Shovel Co., Lo 

American Hoist * Derrick Co., St. Paul, Minn. 
Ball Engine Co., 
Buckeye Traction lhe Co., Findlay, O. 
Byers Machine Co., J. F., Ravenna, oO. 
Marion Steam Shovel Co., ” Marion, 0. 
Osgood Co., Marion, O. 
Parsons Co., Newton, Ia. 

sqgonsens, t Lg STAGE 
*Builders Iro > B. I. 
Gurley, W. r L. ” Troy, N » we 

RCING CONCRETE. 

forcements.) 


(See Concrete Rein- 


RIVETERS, PNEUMATIC 

Alliance Machine Co., Alliance, O. 
Chicago Pneumatic Tool Co., New York. 
Cleveland Pneumatic Tool Go., Cleveland, O. 
Hanna Eng. Works, Chicago, Tl. 
Helwig Mfg. Co., St. Paul, Minn. 
Independent Pneumatic Tool Co., Chicago, Ill. 
Ingersoll-Rand Co., New York. 
Watson-Stillman o., New York. 


RIVETS, BRIDGE AND STRUCTURAL. 
Bolts, Nuts, Etc.) 


ROAD OILS. (See Oils, Road.) 


BROAD OILERS 
SAustin-Western Road Ry wag Co., Soieogn,_ El. 
Good 5-4 Philade: a. 
*Kinne . Co., x ae — 

* Little: Lh, Tos., Cincinnati, Ohio. - 

Road . Co., » W 

*White Co., Cleveland, O. — 

Autocar Oo., —", Pa. 


. E. D., Ore 
Drive Auto fo Clintonville, Wis. 
. Oo., Marion, 0. 
Selden Truck Corp’n., Co., Wabash, Ind. 
Service Motor Truck Co., Wabash, Ind. 


ROAD AND PAVING Bossans 
cAustin- ‘Western Road Mchy. Co., Sete, aa 
Barber Asphalt Paving < Co., Philadelp 
oBattalo 8 eld Roller _ Sorineteld. 0. 
*Erie Machine Shops, Erie, P 

*Good Roads Machinery Co.  Philadelp Pa. 
*Universal Road Mchy. Co., ‘Kin m, N. ¥. 

ansfeld, Ohio. 

Racine, Wis. 


(See 


Aultman & Taylor ach. Co., 
Case Threshing Machine Co.,. J.1., 


ROAD AND STREET a 
Machin: 


Paving 4, Jatiadetphia, P 
sBafialo Springteld Haller ‘Oo, Springteld, 6. 
mnery t) C.» elp: 
*Erie Machine Sh . Pa. 
*Good Roads Co. Ls aaa Pa. 
*Haiss Holt Mig Co., Geo. ew York. 
. Co., eoria, 
AY a Mass. 
ite. do. Co., Milwaukee, Wis 
oReppel Ind. Car * Bauipment Co., Koppel, Pa. 


*Littleford +> .—~ 
Oy aenaapeae, a 
~ 5 ~She 


chy Ga, Kinaron ed. 


Road Be 
Adams & Co., J. D., 
Avery Co., Peoria, "mm. 
Galion Iron Wks. & Mfg. Co., Galion, Ohio. 
Lakewood Engineering Co.. Cleveland. O. 
Smith & Sons Mfg. Co., Kansas City, Mo. 


ROCK CRUSHERS 
*Acme Road Oo., Frankfort, N. Y. 
Milwaukee, Wis. 


*Allis-Chalmers Mf; 0. 
*Austin-Western >> Mehy. Co., Chica , Til. 
*Good Roads Machinery Co., Philadel Pa. 


*Universal Road Machinery Co., N. Y. 


*Worthington Pump & Meky. © Corp., ork. 
Chalmers & Williams, Ine., Ch 
Puller Lehigh Co., Fullerton, Pa. 

Galion Iron Works Mfg. Co., Galion, 
ee Pat. Crusher & Pulv. Co., % Louis, 


Jeffrey Mfg. Co., Columbus, O. 


* Indicates that the manufacturer carries an advertisement. 


ROCK DRILLS. 
ROOFING, ASPHALE, COMPOSITION, ETO. 
Barber Asphalt 


icago Heights, TH. 


Link Belt Co., Philadelphia, Pa. 
McLanshan-Stone Mehy. Co., jelidegebang, - 
Raymond Bros. Impact Pulv. Co., Chicago, I 
Smith Co., T. L., Milwaukee, Wis. 

Smith En . Works, Milweakes, Wis. 

Traylor ng. & M Allentown, 

Williams Patent donher & Pulv. Co., ‘a Ti. 


(See Drills, Rock) 


res Co., Philadelphia, Pa. 

oBerrett Co., New Yor 
*Carey Mfg. Co., Philp, Cincinnati, O. 
*Standard Oil Co. Indiana, Chicago, Ill. 
*Texas Oo., New Yor rk. 
American Cement Tile Mfg. Co., Pittsburgh, Pa. 
Atlantic Refining Co., Phi adelphia, Pa. 

Bird & Son, E al ole, Mass. 

Edwards Mfg. Co., Cincinnati, O. 

Flintkote Co., Boston, Mass. 

Johns-Manville Co. W., New York. 
Keystone Roofing Mfg. Co., York, Pa. 

Lehon Co., The, Chicago, In. 

National Roofin Co., Tonawanda, N. Y. 

Sall Mountain Co., Chicago, Ill 

Sifo Products Co., St. Paul, Minn. 

Sonneborn & Sons, Ine., L. New York. 
Standard Paint Co., New York. 

Western Elaterite Roofing Co., Denver, Colo. 


» Youngstown, O. 
American Rolling” Mill Co., Middletown, Ohio. 
Berger Mfg. Co., Canton, 0. 
General Fireproofing Co., Youngstown, O 
National Metal Roofing Go., Jersey City, N. J. 
Stark Rolling Mill Co., Canton, O 


ROOFING KETTLES. (See Kettles) 


ROPE, MANILA 
American Mfg. Co., Brooklyn, New York. 
Broderick & —— ape Co., St. Louis, Mo. 
Carpenter & Co., Chicago, , 
Columbian Rope } N. Y¥ 
Peoria Cordage Co., Peoria, iil. 
Seo 3 Cordage Co.. N. Plymouth, Mass. 
son-Walton Oo., Cleveland, O. 
aterbury Co., New York. 


ROPE, WIRE, HOISTING, HAULAGE 
*American Steel & Wire Co., Chicago, Til. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
MacWhyte Co., Kenosha, Wis. 
Moon Co., Geo. C., Garwood, N. J. 
ans s Sons Co., J. A., Trenton, N. J. 
son-Walton Co., Cleveland, O 
aterbury Co., New York. 
Wickwire Spencer Steel Corp., Worcester, Mass. 
Williamsport Wire Rope Co., Chicago, Ill. 


RULES, FOLDING 
*Kolesch & Co., N. ¥. ©. 
Lafkin Rule €o., Saginaw, Mich. 


SASH, ~~ a STEEL. (See Window Frames and 
8 


SAW RIGS, PORTABLE 
*Ransome Concrete Mach. Co., Dunnellen, N. J. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 

Cc. H. & E. Mfg. Co., Milwaukee Wis. 
Knickerbocker Co., Jackson, Mich. 
Oshkosh Mfg. Co., Oshkosh, Wis. 

SCARIPIERS 

*Acme Road Machy. Co. 

*Austin Western 

*Barber Asphalt Paving Oc 

*Buffalo o, Springteld Ral Ro. 
*Good Roads 


I Philadelphia, Pa. 
*Holt Mfg. Co., Peoria, il. 
*Lyle Cul. & Ra. uip. Co., Minneapolis, Minn. 
. Co., ‘Minneapolis, ts 


hy. Co. ° a Bain 
Galion Iron Works & Mtg. Co alion, O. 
Huber Mfg. Co., Marion, 

SCRAPERS, ROAD 

*Acme Road Machy. Co., Frankfort, N. Y. 
*Austin-Western Road Mch ay Chicago, Ti. 
*Baker Mfg. Co., Springfiel 
*Good Roads Machinery Co., Fnttadetpnia, Pa. 
*Lyle Culv. & Rd. . Co., Minneapolis, Minn. 
*Russell Grader Co., Minn 


eapolis, 
Case Threshing Machine Co., J. I., Racine, Wis. 
See index facing inside back cover. 
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er Co., Springfield, O. 
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A / 7 Adin F Ts The 
BIGGER DAYS Speed 
~~ = Bucket 


for economical handling of 
crushed stone and other building 
materials from cars. The Type 
“O” Owen Bucket takes off the 
top of the load in less trips and 
cleans up the bottom in “jig” time. 
THE ONLY BUCKET WITH 
LUBRICATED AND GRIT- 
PROOF MAIN BEARINGS. This 
and other features are big repair 
savers. Get complete data today. 


The Owen Bucket Co. 
418 Kirby Bldg., Cleveland, O. 


a ee ee a eee ee 








STEADY OUTPUT COUNTS 


in the long run— 





The Rugged Construction of 


BUCYRUS DBRAGLINE EXCAVATORS 


has won a reputation for dependability, 


i t height or d 
Pe ot radius, the Thew low cost of operation and steady output the 


a i. ity. world over. 
Railroad type and revolving shovels, 
dragline excavators, dredges, etc. 


(Jhew Send for Bulletin G-G (318) 


BUCYRUS COMPANY 


eee + ~ South Milwaukee, Wisconsin. 
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Where 


East Iron & Machine Co., Lima, O 
Galion Iron Works & Mfg. e 
Kilbourne & ——_ Mfg. 


Co., Springfield, 
Smith & Sons Mfg. Co., Kansas City, Mo. 
ones, | SAND, GRAVEL AND COAL 


*y Co., 
N 


04 


Milwaukee, Wis. ' 
, Hudson, N. Y. 


Chain Belt Co. 
Sion eee Os 
Jeffre “Columbus, 0. 

Link- alt si OP saiadelphie, Pa. 

New Jersey Wire tag oy Trenton, N. J. 
Robins Conv. Belt Co., +o 

Sackett Screen & Ceate * H. B., Chicago, Ill. 
Webster Mfg. Co., Chicago, tl. 

Wickwire Spencer Steel Corp., Worcester, Mass. 


SCREENS, SEWAGE 
*Pacific Flush Tank Co., teen Ti. 
Chain Belt Co., Milwaukee, W 

SCREWS 
American Screw Co., Providence, R. I. 
Clark Bros. Bolt Co., eee. Conn. 
St. Louls Screw Co., St. Louis, Mo. 


SECOND-HAND Mach. & Suppt 
*Contractors Ma & 5 ee eek Co., Pittsburgh, Pa. 
— Co. oot 
*King, Philip ™ New "York, x ¥ 
*Titan Equi ment Co., New York N. Y. 
*Zelnicker Supply Co., Walter A., St. Louis, Mo. 


ey DISPOSAL APPARATUS 
rr Co., The, New York City. 
oPeciie Piush Tank Co., Chicago, Til 


SEWAGE PUMPS AND EJECTORS 
*Otterson Auto Eductor Co., 8 
*Pacific Flush Tank Co., Chica, 
*Yeoman Bros. Co., Chicago, 

Erie Pump & Eng. Works, Medina, N. Y. 
Walworth Mfg. Co., Boston, Mass. 


SEWER BLOCKS, SEGMENT 
American Vit. Products Co., Akron, O. 
Chicago Reinforced Conc. Pipe Co., Chicago, Ill. 
Denver Sewer Pipe & Clay Co., Denver, Co. 
Dickey Clay Mfg. Co., W. 8., Kansas City, Mo. 
Macomb Sewer Pipe Wks., Macomb, Ii. 
McNutt Meter Box Co., Brazil, Ind. 
Red Wing Sewer Pipe Co., Red Wing, Minn. 


SEWER CLEANING APPARATUS 
*Healey, P. J.. New York. 
sanompson- -Pleming Co., Inc., Buffalo, N. Y. 
*Tur Sewer Machine Co., Milwaukee, Wis. 
Champion Corporation, Hammond, Ind. 


SEWER PIPE AND DRAIN TILE 

*Dee Co., Wm. E., Chicago, Til. 

*Delaware Clay Products Ce., Pittsburgh, Pa. 
American Vit. Products Co., Akron, O. 
Blackmer & Post Sy oh Co., "St. Louis, Mo. 
Denver Sewer Pipe & Clay Co., Denver, Col. 
National Fireproofing Co., Pittsburgh, Pa. 
per Clay Product Co., Akron, O 

SEWER RODS 

oBineall Gen F., Toledo, O. 

*Turbine se wer Machine Co., Milwaukee, Wis. 
+ conn by Gounesation, Hammond, Ind. 

SHOVELS, ELECTRIC 

*Bucyrus Co., South Milwaukee, Wis. 
*Thew Shovel Co., Lorain, O. 

Marion Steam Shovel Co., Marion, 0. 


may GASOLINE 
‘Austin Mach. 


Corp. ane Ti 
mee eger Co., Milwaukee, Wis. 
*Thew Shovel Co., Lorain, 0: 
American Steel Dredge . Fort Wayne, Ind. 
Pairbanks Steam Shovel Co., Marion, O. 
Marion Steam Shovel Co., Marion, O. 


eld, O. 


sto; Purchase 


SHOVELS, HAND 

American Shovel & Stamping Co., Lorain, O. 
Ames Shovel & Tool Co., Boston, Mass. 
Chisholm’s Steel Shovel ‘Works, | een o. 
Conneaut Shovel Co., Conneaut, O 

Hubbard & Co., Pittsburg Pa. 

Indiana Shovel Co., ew Castle, 

Pittsburgh Shovel os Pittsburgh ae. 
Wood Shovel & Tool Co., Piqua, Ohio. 
Wyoming Shovel Works, Wyoming, Pa. 


SHOVELS, STEAM 
*Austin Mach. Corp. Chicago, Ill. 
*Bucyrus Co., South Milwaukee, Wis. 
*Thew Shovel Co. . Lorain, O. 
American Steel — 4 a Fort Wayne, Ind. 
Ball Engine Co., 
Bellwood Steam’ Shovel Co, Bellwood, Pa. 
Browning Co., — 
Byers Machine Co _ ae o. 
Fairbanks Steam Onova ©o., Marion, oO. 
Industrial Works, Bay City, Mich. 
Keystone Driller Co., Beaver Falls, Pa. 
Marion Steam Shovel Co., Marion, O. 
Osgood Co., Marion, O. 
Smith Co., TL , Milwaukee, Wis. 


SIGNS, STREET AND ROAD 
*Lyle Culv. & Rd. uip. Co., Minnea; Minn. 
*Thompson-Fleming Co., Inc., Buffalo, N. 
Baltimore Enamel & Novelty Co., Beltimore, Md. 
N. Y. Enameled Stee] Sign Co., New York. 
Union Iron Products Co., East Chicago, Ind. 


SLEEVES, TAPPING AND vave 
*Kenn Valve Co., Elmira, N. Y. 
*Mueller Mfg. t , Tl. 
*Rensselaer Valve Co., Troy, N. Y. 
*Smith Mfg. Co., A. P., East Orange, N. J. 


SLUICE GATES. (See Gates, Sluice.) 


SNOW CLEANING MACHINERY 
*Austin-Western Road M tw Chicago, Tl. 
*Baker —_ Co., yg 
*Cleveland Tractor C — aT o. 

*Good Roads Machinery Co., Philadelphia, Pa. 
*Holt Mfg. Co., Peoria, mi. 

J. T. Tractor €o., Cleveland, O 

Owensboro Ditcher & Grader Co., Owensboro, Ky. 


a sre Western Boed Mchy. © Chi tm. 
ustin-Western c cage, 
*Burch Plow Works Co., Crestiine ©. 


STACKS, STEEL 

*Chicago Bridge & Iron Works, Chi , Til. 

c., Philadelp’ 
lwaukee, Wis. 

*Littleford Bros., Cincinnati, O. 
Blaw-Knox Co., Pittsburgh, Pa. 
Chatta. Boiler & Tank Co., Chattanoo; 
Petroleum Iron Works C0. Sharon, Pa. 
Scaife & Sons Co., Wm. Pittsburgh, Pa. 

Walsh & Weidner Boiler bo. Chattanooga, “Tenn. 


*TAghtegs id eae Wary Ohags, OL 
n Wo cago, 
*Connery & Co., tag S 


Tenn. 


6! Kansas 
Blaw-Knox Co., Pittsburgh, Pa. 
Caldwell Co., W. E., Louisville, Ky. 
Chattanooga Bir. & Tank Co., Chattanooga, Tenn. 
Eagle Tank Co., Chicago, Ti. 
Petroleum Iron Works Co., Sharon, Pa. 
Walsh & Weidner Boiler Co., Chattanooga, Tenn. 


STEAM TURBINES 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
pe ae nee Steam Turbine .. Trenton, N. J. 
ouse yA, & Mfg. Ly E. Pittsburgh, Pa. 
ork. 


i -Rand Oo., New 


STEEL PLATE CONSTRUCTION 
Bridge & Tron habe Fh Chicago, Til. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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FOR PRESSURE OR STORAGE 


To increase the water pressure required either for 
fire protection or for domestic service, or to provide 
additional water storage capacity to meet the needs 
of an enlarged population, Des Moines elevated steel 
‘Tanks are standard the world over. 

For innumerable towns and cities, we have helped 
to solve problems which are not unlike your own— 
and our engineers will be pleased to assist you at any 
time, without obligation. 


Write for Municipal Catalogue No. 34—it’s free. 


. . 
Pittsburgh-Des Moines Steel Co. 
834 Curry Building, Pittsburgh, Pa. 

DES MOINES, 934 Tuttle Street WASHINGTON, 934 Munsey Bidg. 

NEW YORK, 13034 Hudson Terminal SAN FRANCISCO, 334 ‘Rialto Bldg. 

CHICAGO, 1234 Ist Nat'l Bank Bidg. DALLAS, 1234 Praetorian Bidg. 
Canadian Des Moines Steel Co., Ltd., 234 Inshes Ave., Chatham, Ont. 


DES MOINES 


y 


ee 
ee | 


ee — —_ 
s Res |= 7 


a 
cc 

















Lf] ROAST ae ie 


lula... Le 


Any truck dealer or manufacturer can give you 
information on a complete outfit. 


We will send catalog and data to all interested. 


MUNICIPAL SUPPLY COMPANY 


STREET FLUSHING AND SPRINKLING 
EQUIPMENT 


SOUTH BEND, INDIANA 
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sWhere.to Purchase | 


*Pittsburgh Des Moines Steel Co., Pittsb Pa. 

Bethlehem Steel Bridge Co., Bethlehem, 

Biggs Boiler Wks., Akron, 6. 

Birmingham Steel Corp., "Birmingham, Als. 

Blaw-Knox Co., Pittsburgh, Pa. 

Chatta. Boiler & Tank Co., Chattanooga, Tenn. 

McClintic-Marshall Co., Pittsburgh, Pa. 

Pennsylvania Bridge Co., Beaver Falls, Pa. 

Petroleum Iron Works 5, Shesen, Pa. 

Riter-Conley Co. wee ee 

Scaife & Sons, W "Fiabe, Pa. 

Toledo Crane Co, reload o, O. 

Union Iron Works, Hoboken, N. J. 

Vulcan Iron Works, Jersey City, N. J. 

Walsh & Weidner Boiler Co., Chattanooga, Tenn. 
STOKERS, MECHANICAL 

*Westinghouse Elec. ~ i Mfg. Le B. Pittsburgh, Pa. 

Babcock & Wilcox Co., N. Y. ©. 


STREET LAMPS 
*Electric Railway a 
*General Elec. | 
*King Mfg. Co. 


pment te . =m oO. 
chenectady, N. Y. 


Ww vase Elec. & hig Co., E. ” cee Pa. 
etal Mfg Co 0. 


STREET AND ROAD SIGNS. 
and Road.) 


Tnion anton, 


(See Signs, Street 


Etnyre & Co., 

Federal Motor Treck Co., Detroit, Mich. 

Four Wheel Drive Auto 0o., Clintonville, Wis. 
Service Motor Truck Co., Wabash, Ind. 


STRUCTURAL, STEEL AND IRON. (See Bridges 
and Buildings) 


STUMP PULLERS 
Bennett & Oo., H. L., Westerville, O. 
Carpenter & Co., Geo. B., Chicago, Ill. 
Clyde Iron Works, Duluth, a? 
loots & Valentine Roslyn, L. b>. 
Thomas Elevator Go., Chicago, in. 


SURVEYORS’ INSTRUMENTS. (See Instruments.) 


TABLES AND BOARDS, DRAWING. (S - 
ing Ma ; 8, (See Draw 


TAMPING MACHINES 
*Pawling & Harnishfeger Co., Milwaukee, Wis. 
Construction Mach’y Co., Waterloo, Ta. 


TANES, am COMPRESSOR 
*Chicago Bridge & Iron Works, Chicago, Ill. 
*Connery & Co., Inc., Philadelphia, Pa. 
*Heil Co., waukee, Wis. 
*Indiana 


“5 Steel Oo. i 
rthington Pum & Machy. Co ew Ne 
Abendroth & Root Mfg Os, New’ York. 
Biggs Boiler Wks., ine. 0: 
Ingersoll-Rand Co., New York. 
National Tube Co., Pittsburgh, Pa. 
Petroleum Iron Works Co., Sharon, Pa. 
Scaife & Sons Co., W. B., Pittsburgh, Ps. 
Westinghouse Tract. Brake Co., Wilmerding, Pa. 


TANKS, OIL. (See Oil Tanks.) 
TANKS, STEEL 


*Chicago Bridge & Iron Works, Chicago, Ill. 
Philadelphia, Pa. 


nver, Col. 
Scaife & Sons, Wm. B., Oakmont, 


* Indicates that the manufacturer carries an advertisement. 


TANKS, woop 

Pacific Tank : J Pipe Co., San Francisco, Cal. 
“Caldwell Co., W. E., Louisville, Ky. 
Davis Co., G. M., Palatka, Fla. 

Eagle Tank Co., ’ Chicago, Ill. 
Hauser-Stander Tank Co., Cincinnati, O. 
Kalamazoo Tank & Silo Go., Kalamazoo, Mich. 
National Tank & Pipe Co. ‘Portland, Ore. 
Redwood Manufacturers Co., San Francisco, Calif. 
Scaife & Sons, Wm. B. Oakmont, 

Stearns Lumber Co., A. , Boston, Mass. 
U. 8S. Wind Engine & Pump Co., Batavia, Il. 
Wendnagel & Co., Chicago, Ill. 


TANK WAGONS 
*Acme Road Mach. Co., Frankfort, N. Y. 


TAPES, STEEL AND METALLIC 
*Kolesch & Co., New York. 
Dietzgen Co., Eugene, New York. 
Keuffel & Esser Co., Hoboken, N. J. 
Lufkin Rule Co., Saginaw, Mich. 
Starrett, L. S., Athol, Mass. 


TAR 
*Barrett Co., New York. 


TAR KETTLES. (See Kettles) 


TIES, STEEL 
*Koppel Industrial Car & Equip. Co., Koppel, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 


TIRES, RUBBER. (For Motor Trucks.) 
*Dayton Rubber Mfg. Co., Dayton, O. 
*Kelly Springfield Tire Co., New York. 

Firestone Tire & Rubber Co., Akron, O. 
Goodrich Rubber Co., B. F., Akron, O. 
Goodyear Tire & Rubber Co., Akron, O. 
Republic Rubber Co., Youngstown, O. 

U. 8. Tire Co., New York. 


TOOL HOUSES, PORTABLE STEEL 
*Littleford Bros., Cincinnati, O. 


TOWERS (See Standpipe Tanks and Towers) 


TRACKS, INDUSTRIAL AND PORTABLE 
*Koppel Ind. Car & Equipment Co., Koppel, Pa. 
Chase Fdry. & Mfg. Co., Columbus, oO. 
Easton Car & Constn. Co., New York. 
Hunt Co., Inc., C. W., West New Brighton, N. Y. 
Lakewood Engineering Co., Ceveland, O. 
Light Railway Equipment Co., Philadelphia, Pa. 


TRACTORS 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

*American-La France Fire . Co., Elmira, N. ¥. 

*Cleveland Tractor Co., Cleve and, o. 

*Dayton-Dowd Co., Quincy, I. 

*Pairbanks, Morse & Co., Chicago, Ill. 

*Holt Mfg. Co., Peoria, i. 

*White Company, The, Cleveland, O. 
Advance-Rumely Thresher Co., Laporte, Ind. 
Avery Co., Peoria, Ill. 

Bates Machine & Tractor Co., Joliet, Ill. 

Best Gas Traction Co., OC. L., San Leandro, Cal. 
Case Threshing Machine Oo., J. I., Racine, Wis. 
Clark Tructractor Co., Chicago, Tl. 

Dart Truck & Tractor Corp., Waterloo, Ia. 
Four Wheel Drive Auto Co., Clintonville, Wis. 
Hart-Parr Co., Charles City, Iowa. 

Huber Mfg. Co., Marion, O. 

J. T. Tractor Co., Cleveland, O. 

Oliver Tractor Co., Knoxville, Tenn. 

Selden Truck Corp’n., Co., Wabash, Ind. 
Service Motor Truck Co., Wabash, Ind. 

Watson Products Corp., Canastota, N. Y. 


TRAILERS FOR MOTOR TRUCKS 
*Arcadia Trailer Corp., Newark, N. Y. 
*Lee Trailer & Body Co., Chicago, Ill. 
Eagle Wagon Works, Auburn, N. Y. 
Highway Trailer Co., Edgerton, Wis. 
Troy Wagon Works, Troy, 
Warner Mfg. Co., Beloit, Wis. 
Watson Products Corp’n., Canastota, N. Y. 


TRAILERS, INDUSTRIAL 
*Lee Trailer & Body Co., Chicago, Till. 
Chase Fdry. & Suppl Oo., Columbus, O. 
Electric Wheel Co., inecy, Til. 
Lakewood Engineering Co., ‘Cleveland, oO. 
TRAMWAYS, AERIAL WIRE ROPE 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Leschen & Sons Rope A., St. Louis, Mo. 


See index facing inside back cover. 
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A Flood caused the Chemung 


River to overflow—the polluted water seeped into the wells used 


for the public water supply—and Corning suffered a Typhoid epidemic. 


It Happened Once—It May Happen Again—But Not at Corning 


How often do we hear someone say “Oh, our 
water supply is from wells—and of course it 
is absolutely pure!” But is it? 

Well water is but surface water that has per- 
colated through the ground or passed down 
seams in the rock into underground reser- 
voirs. If polluted in its passage through the 
soil—or if contaminated surface water is 
permitted to come in contact with the under- 
ground water—an impure, unsafe disease- 
creating water supply results. 

So it was at Corning! 

Here the Chemung River passed near the 
wells from which Corning obtained its water 
supply. A flood came. The surrounding 
country was inundated—the well water be- 
came polluted and an epidemic of Typhoid 
fever resulted. 

Here is another instance of an entirely pre- 
ventable Typhoid Fever Epidemic. The 
flooding of the Chemung River could not 
have been prevented—possibly the entrance 


of polluted water into the wells could not 
have been prevented—but the typhoid 
fever epedemic could have been prevented 
had the water supply been Sterilized! 


Corning now uses W & T equipment to 
sterilize its water supply by the application 
of Liquid Chlorine and delivers an ab- 
solutely safe disease-proof water to its 
consumers. 


Such small amounts of Chlorine are required 
(about four pounds of chlorine to a million 
gallons of water) that it is absolutely im- 
perceptible in the treated water. But it is 
enough to destroy all disease-creating bac- 
teria to make the water always safe to drink. 
And the cost—twenty thousand gallons of 
water made safe for one cent—is the cheap- 
est insurance in the world. 
Over four thousand installations of W & T 
apparatus sterilizing more than Three Billion 
allons of water each day testify to the 
worth of the process and equipment. 


Write today for our Booklet, ““‘WHY STERILIZE WATER” 


WALLACE & TIERNAN CO., Inc. 
NEWARK, NEW JERSEY 


Chicago 


Pittsburgh Dallas 


Atlanta 
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E. B. G. is synonymous with 
LIQUID CHLORINE 


T is preferred not alone because of 

its dependable and uniform quality 

—but by virtue of our large pro- 
ducing capacity and adequate cylin- 
der and tank car equipment, insur- 
ing prompt and efficient service. 


Electro Bleaching Gas Co. 


PIONEER MANUFACTURERS of | LIQUID CHLORINE 


Plant: NIAGARA FALLS, NY. 
Main office East 41© Street NewYork Chicago office 11 So. La Salle St. 





Look for the 
RED Cylinder 








The Mathieson Alkali Works, Inc. 


General Offices 


25 WEST 43rd STREET 
WORKS New York City WORKS 


Niagara Falls, N. Y. Saltville, Va. 


EAGLE-THISTLE BRAND OF PRODUCTS 
LIQUID CHLORINE 


Pure, anhydrous, for use with any control apparatus, 
specially packed for Water Works’ use in improved and 
convenient cylinders, 105, 150 lbs., and 2000 Ibs. 

We can make prompt and regular shipments and shall be 
pleased to quote for spot and contract deliveries. 

Our Gray Cylinders are devoted exclusively to Water 
Works Service. Insist upon the GRAY. 


CHLORIDE OF LIME 


In 225, 300, 450 and 750-lb. drums. Strongest, quickest- 
settling, most uniform and reliable. Special Drums for 


export. 











SODA ASH 


In barrels or bags. Our 58% light ash is uniformin strength 
and purity and has no equal as a water softener. 


If you have a problem to solve advise us and get the 
advantage of the services of our Technical Department. 
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“THE STANDARD” LINE OF 


Contractors’ Equipment 


Concrete Mixers, Street Pavers, Hoists, 
Pumps, Gas, Gasoline and Oil Engines, Ma- 
terial Elevators, Spouting Equipment, Wheel- 
barrows, etc. Also wagon and motor truck 
scales. Send for Catalogue No. 69. 


THE STANDARD SCALE AND SUPPLY 
COMPANY 
1631 Liberty Avenue, Pittsburgh, Pa. 


New York Philadelphia Baltimore Cleve- 
land Chicago Detroit Dallas 











SEWER PIPE 
DRAIN TILE 
FLUE LINING 
PAVING BRICK 
BLD’G BLOCK 





CULVERT PIPE 
FIRE CLAY 
WALL COPING 
AND ALL 
PRODUCTS OF 
CLAY 
CAPACITY 100 CARS 


STOVE PIPE 











Highest Grade 


THE DELAWARE CLAY PRODUCTS CO. 





612 Arrott Bldg. Pittsburgh, Pa. 


PER DAY 








Fair Prices 


Prompt Shipment 





Dependable Service 
SEND FOR PRICES AND INFORMATION 











JAEGER 
CONCRETE MIXER 


for paving and sidewalk work 


Used by progressive municipalities 
and contractors, 
Is your town progressive? 
WRITE FOR DATA 


The Jaeger Machine Co. 
215 West Rich Street 


COLUMBUS ? ? ? OHIO 
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Service, efficiency and 
dependability are part 
and parcel of every 
piece of concrete ma- 
chinery and equip- 
ment we supply. Ran- 
some Bulletins will 
give you full particu- 
lars. Sent free upon 
request. 


Ransome Concrete Machinery Co. 
1772 Second Street, Dunellen, N. J. 

Mannfacturers of Mixers, Pavers, Paeumatic Mixers, Chuting 
si Plants, Hoist Buckets, Bine, Cars, Carte, rte. 
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CAST IRON PIPE 


TYPES FOR 


Bell and Spigot Water mains 
Flanged Steam mains 


Plain End Gas mains 
Flexible Joint Submarine lines 


FITTINGS 


Bell and Spigot Water 


Flanged Steam 
Special Gas and Oil 


CASTINGS 
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Semi-steel Railroad 
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An Iowa Contractor Makes His Road Jobs Pay 


Concrete Foundations for Shed and Mixer Plant—Pavements for Trucks and Load- 
ing Platforms—Full-equipped Garage—All Replace Makeshift Construction 
Outfits Seen on Some Road Jobs 


OES it pay to build a good and sub- 
D stantial concrete road building con- 

struction plant? Or is it just as well 
to buy a bunch of equipment, throw it to- 
gether as quickly and cheaply as possible, 
call the job done, and go to building road 
at the earliest possible minute? 

J. W. Horst of the Horst Construction 
Company tried the first plan up in Cerro 
Gordo County first. Later, when he got an- 
other Iowa contract down in Linn County, 
he did the same thing. It is not likely that 
he would have done the same thing over in 
Linn County if it had not paid him in Cerro 
Gordo. 


The Preparations 

Horst got the contract for 5.14 miles of 
concrete surfacing on the North Iowa Pike 
in Cerro Gordo County. His mileage 
reached from Clear Lake to the Hancock 
County line. That was on March 17, 1920. 
He picked a construction camp site about 
midway of his mileage and a short distance 
from the Milwaukee line. Engineers ap- 
peared and laid out a camp stakes, 
spaced and numbered, showed where mixer 
and material bins were to be erected, the 
stiff-leg derrick to stand, the cement sheds,’ 
the garage and the office to be located, 
where and how the standard railway track 


site, 








GENERAL VIEW OF 





THE PLANT OF THE HORST CONSTRUCTION 


COMPANY, NEAR CLEAR LAKE, CERRO GORDO COUNTY, IOWA 
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STIFF-LEG DERRICK WITH ONE-YARD BUCKET FOR UNLOADING SAND 
AND GRAVEL FROM RAILWAY CARS 


was to be laid from the Milwaukee line to 
the plant, and where the industrial track for 
the hauling of the cement from the sheds to 
the mixer was to ascend its good stiff grade. 
Then the building crew appeared. It was 


equipped with saws, hammers, a concreting 


outfit and a full equipment of building con- 
struction tools. Even before frost was out 
of the ground the crew began work, digging 
for extensive foundations, and county and 
commission engineers wondered what Horst 
was up to. 

Of course this was to be a central mixing 
plant, incidentally the first try-out for that 
type of concrete road building method in 
Iowa. Naturally the mixer in such an out- 
fit could be permanently located, but why 
the concrete foundations? Why the accu- 
rate measurements and spacing of different 
units? Why the flights of wooden steps 
leading from one elevation to another for 
the convenience of the workmen? Why the 
concrete floor where the trucks were to stand 
while they were receiving their load of 
mixed concrete? Why the careful draining 
and graveling of all the space in front of 
the mixer? Why the careful building of a 
roadway leading from the mixer to the high- 
way, and why spend company money for 
gravel surfacing the public highway to the 
point his trucks passed upon his own job, 
which stretched for several miles along the 
north and west shore of the famous Clear 
Lake? And why, finally, the establishment 


of an up-to-date garage with a foreman and 
two helpers and real garage equipment? 


The Ways of Working 

The engineers took these things in and 
kept quiet at the camp site, but they talked 
them over among themselves and in the of- 
fice. They wondered at the plant while it 
was building, and they had other things dif- 
ferent from the ordinary ways in Iowa road 
building to wonder at while the work was 
under way. Trucks arrived and departed on 
the dot. They did not pile up, ten or twelve 
of them waiting for their loads at the mixer 
or at the other end for dumping. If one of 
them came jack-rabbitting in on three legs, 
it was promptly hauled out of line, whether 
the driver reported it or not, and a reserve 
truck took its place. There was no trouble 
in spotting a crippled truck, for the garage 
was located so that each truck was required 
to pass it in circling for its load and hence 
pass within close sight and ear-shot of the 
“master mechanic” in the garage, who had 
full authority to instantly yank a car or a 
driver out of service. 

Work started on the dot in the morning 
with all hands ready to go. It stopped in 
the evening when the foreman said stop, 
just as promptly and decisively, with every 
man and every tool and piece of equipment 
in place. If a driver was held up or loitered 
on the road, there was the reason why to 
explain when he came in. There wasn’t 
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much loitering, and for the reason that loit- 
ering and delay affected the pay-check, or 
rather the duration of the time of the 
driver’s name on the pay-roll. While right 
at the first there was some little difficulty in 
getting a full complement of good men, later 
in the season there was an abundance of 
men, and the foreman could pick and choose 
almost as he wished. As a matter of fact, 
their entire crew was handpicked and 
efficient. 

Out on the road where the concrete was 
being deposited there was no backing and 
twisting and running backwards for long 
distances with loaded trucks. Instead there 
was a miniature railroad turntable. The 
loaded truck headed toward the concrete 
work ran upon the turntable, two boys put 
their shoulders against the wheels, and a 
moment later the truck backed off the table, 
up to the dumping spot indicated by the 
crew foreman, a lever was pulled, the load 





dropped, and the truck darted away again 
like a scared jack-rabbit, headed straight 
for the mixing camp. 

The Horst job, in the opinion of every 
engineer, was well organized and well 
equipped. Work went forward evenly and 
consistently—not a big run one day and a 
small one, or none, the next. There were 
no annoying delays so far as camp equip- 
ment or organization was concerned, but 
there were annoying delays. Every builder 
had them last season. Sometimes he found 
it impossible to get materials from the pro- 
ducers. Again, he got the materials but he 
could not get transportation for them to his 
job. Occasionally for half a week at a time 
such conditions prevailed, and so it was on 
the Clear Lake job. Those are the times 
that try the contractor’s nerve and financial 
standing. It certainly tries the nerve and 


patience of a contractor to have equipment 
and organization capable of doing $3,000 to 











CLOSE-UP OF MIXER AND GRAVEL BIN 
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$4,000 business per day standing ready to go, 
without a wheel turning and expenses eating 
idleness, and 
shut-down 


every minute of 


and the 


up profit 


with winter season's 


twenty-four hours nearer at the close of 


every day. 


Efficiency of the Central Mixing Method 


The Horst plant, as stated above, was the 
first to use the central mixing method on 
Iowa road work. The longest haul was ap- 
proximately three miles. It was found that 
by carefully noting the distance of the haul 
and the moisture condition of the sand and 
gravel, and thus varying the amount of 
water to suit both conditions-as well as the 
atmospheric condition, the wet concrete mix 
could be delivered on the subgrade at the 
laying point in even and uniform condition, 
capable of passing every test and meeting 
all requirements. There little or no 
trouble in avoiding the initial setting of the 
material before it reached the sub- 
grade ready for placing. The average 
length of time a load of the mix was on the 
road on the longest hauls was approximately 
fifteen minutes. There was a time or two 
when a load that had been delayed for 
nearly half an hour after examination, was 
allowed to be placed, and so far as could 
be judged finished up as well as the other 


was 


mixed 





batches. There were probably not half a 
dozen loads of mix lost by reason of acci- 
dent to trucks causing delays. 

Considerable difference was noticed in the 
finishing work with the central mixing prod- 
uct and the mixer on the spot material. 
During the few minutes of transportation, 
the central mix material more thoroughly 
and evenly absorbed the water, and, while 
the mix appeared somewhat stiffer, there 
was no noticeable extra difficulty in work- 
ing and shaping it up with template or 
tamping device either by hand or the finish- 
ing machine. Under the belting there was 
a little more difficulty because less water 
worked to the surface under the operation. 
The surface material was more sticky, and 
the belt showed a tendency to drag small 
stone and particles to the surface. Objec- 
tionable stones and particles were picked out 
by the finishing machine operator by hand, 
and additional belting restored the work- 
ability of the surface and removed all traces 
of holes in the surface. As to the final 
finished surface, some engineers thought 
that the central mixing plant material 
worked up better in the end than the other 
type; most of them thought the results 
almost identical, and some thought possibly 
the mixer on the job produced the best re- 
sults. Under such slight variation in the 


THIS TURNTABLE SAVED MUCH TIME AND TROUBLE FOR THE ONE-TON TRUCKS 
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opinion of experienced men with 
no prejudices or selfish interests 
to bias a judgment, it is likely that 
the final surface is as good in the 
one as the other, and that time 
will show little or no difference in 
the results under traffic. 
The central mixing plant with 
dump body trucks was well adapted 
to this special job. There were 
numerous curves and narrow right 
of way places, and cuts which 
would have interfered seriously 
with an industrial railway equip- 
ment, had the central proportion- 
ing method and the hauling of the 
dry mix been adopted. Then too, 
the grade was along the lake shore, 
where drainage was good and 
where there was little difficulty in 
getting the water of the summer 
rainstorms quickly off and away 
from the grade. There were no 
bad mud-holes for the trucks to 
navigate, and it was not necessary 
to plant a road over any bad spots, 
as happened on several other jobs 
where trucks were used on the sub- 
grade to haul the materials. 
The equipment used on the 
Horst job consisted of: 
15 1-ton Ford trucks with type E. D. Lee 
line dump bodies. 
2 1-ton Ford trucks with general service bodies 
1 Lakewood finishing machine 
1 Koehring concrete mixer No. 21-G with 
power engine and 15-horse-power boiler. 
1 Buffalo stift-leg derrick with 1-cubic-yard clam-shell 
bucket : 
180 feet 10-foot sections Blaw Knox road forms with 
pins and wedges 
3 5% Domestic force pumps . 
11,940 feet of 2-inch black iron pipe with expansion 
joints for every 1,500 feet, and unions for every 
800 feet, and with Ts for every 150 feet 
1 auto-truck turntable 
1 1,000-foot siding from 
to construction camp 
industrial elevated railway track from cement shed 


to mixer 
horse for hauling cement 


12-horse- 


Milwaukee main line track 


To man the plant 

3 men were required, working between the railroad 
cars and the cement shed and the industrial cars 
to the mixer station 

2 men handled the cement from the industrial cars 

to the mixer platform 

men charged the mixer 

mixer operator 

derrick operator 

helper for dertick operator 

chief mechanic in garage 

helpers in garage 

turntable men 

concrete spreaders 

men on finishing 

form setters 

subgraders 

team for subgraders 

men for covering and wetting concrete 


The Horst contract covered a mileage of 
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THE CEMENT SHED WAS ON A CONCRETE 
FOUNDATION 


AND HAD ROLLER HANGERS 
POR THE DOORS 


5.14 miles, comprising 21,060 cubic yards of 
excavation at $1.31, of a total value of $27,- 
588.60, and 54,435 square yards of concrete 
surfacing at $3.74 and totalling $203,587.90. 

The average daily run, in spite of almost 
daily shortage of material, was 365 lineai 
feet per working day, totalling 730 square 
yards, and worth at the contract price $2,- 
730.20. The maximum daily run was 600 
lineal feet of pavement, totalling 1,200 
square yards, and worth to the Horst Com- 
pany $4,488. 

Not so bad for a single day’s work of 
10% hours. From which it may be deducted 
that the concrete road building game is one 
of playing for big stakes. Perhaps this is 
why the Horst Company finds it advisable to 
build its, construction plants in a good sub- 
stantial manner, to keep a keen foreman and 
a good manager on the job, and to maintain 
a closely fitted-up organization, ready for 
clean, fast work when time and conditions 
are right. 


ACKNOWLEDGMENT.—lIllustrations courtesy of Iowa 
State Highway Commission Service Bulletin. 





Standing in One’s Own Light 


N item has just come to our attention 
which is worthy of the consideration 
of every building contractor. A cer- 

tain large building under construction was 
placarded about as follows: 
“NOTICE—Keep out unless you’ve got busi- 
ness. Jones, Brown & Smith, Engineers and 
Contractors.” 


The building on which this notice ap- 
peared was five stories high on the main 
street of a modern town. Among the thou- 
sands passing it is conceivable that there 
are a few business men with building prob- 
lems confronting them, yet the architects, 
engineers, contractors and others interested 
in contributing to the completed structure 
ignored the excellent advertising possibili- 


ties of the new building. Under such cir- 
cumstances it is gross neglect of legitimate 
opportunity not to take advantage of the 
conditions thus afforded to give the public 
interesting, essential, common facts about 
the work. How much better it would be 
to have such a building carry a sign some- 
thing like this while in process of con- 
struction: 


“This building will contain 100,000 square 
feet of floor space. It is of fire-proof con- 
struction throughout. Four passenger eleva- 
tors will serve the needs of its occupants. 
It is being built for Merchant & Co. 

The architects, White & Black. 

The engineers, Jamestown Engineering Con- 
struction Co. 
The contractors, Building Con- 
struction Co. 


Permanent 


The Selection of Excavation Equipment 





A contractor must use his keenest 

judgment in selecting the proper size 

of crane and bucket to serve the fleet 
of trucks on each excavation job 


FILLING THE BIG SELDEN TRUCKS IS EASY WITH THE GIANT OHIO 
CRANE—EACH TRUCK TAKES FIVE YARDS EVERY TRIP 





The Economy of Early Contract Awards 
By C. D. Franks 


District Engineer, Portland Cement Association 


other work during the six months’ 

period ending December, 1920, were 
influenced in their price by the many handi- 
caps surrounding such work—handicaps 
such as deliveries of material, leading the 
contractor to figure on only a percentage 
of the normal day’s output. Labor having 
been scarce and high in price, this situation 
was naturally allowed for; the possibility 
of increased prices had its effect in the 
contract price. All of these things which 
would tend to handicap prompt and efficient 
handling of a particular job were figured 
in, and liberally so. 

Now the contractors can, in general, fig- 
ure on better railroad service, adequate sup- 
ply of materials, plenty of labor—more 
efficient and at lower prices—and a some- 
what lower cost of materials. In other 
words, based on what has happened at re- 


etter. work awarded for road and 


cent lettings, the contractor’s frame of mind 
is just the reverse of what it was when 
he figured work during the latter part of 


the year 1920. In other words, he is figur- 
ing on the breaks’ being in his favor rather 
than against him. It is logical to assume, 
therefore, that he is going to make a more 
attractive bid now for work than has pre- 
vailed in contracts made within the past 
six months. 

Building conditions now are much the 
same as when the armistice was signed. 
Because of the interference previously men- 
tioned, there is a large accumulation of 
work to be done; yet everybody interested 
in construction work is adopting a waiting 
attitude. If this is continued, a turmoil 
may result similar to that experienced 
through the last half of 1919 and nearly 
all of 1920, resulting in nobody’s accom- 
plishing what he starts to accomplish in 
1921, because of late contract awards, heavy 
demand all at once for materials, trans- 
portation, labor and equipment, all of which 
will result in higher prices later in the 
year. In other words, bids submitted now 
will be more attractive than bids taken dur- 
ing the past season or bids which may be 
taken when the present general depression 


is over and business is again upon the up- 
grade. An increased demand for labor, 
materials and railroad service will naturally 
be taken into consideration by the con- 
tractor. 


A Means of Wise Expenditure of Funds 


There is now voted and available for 
expenditure on road construction alone, 
many millions of dollars. The expenditure 
of this money will probably take place dur- 
ing the next five years. Past experiences 
in the award of public work would indicate 
that the wisest expenditure of these funds 
can be effected by having awards made 
early each year for approximately that 
amount of work which can be completed in 
one year by the contractors available. It is 
reasonable to expect that over a period of 
five years or more the cost of doing work 
on such a basis will be as low or lower than 
will be the cost if an attempt is made to 
award contracts only when the prices for 
labor, materials, etc., are at a low point. 
From our experience of 1919 and 1920, it 
is evident that when a great deal of work 
is held up and awards are not made until 
near the end of the construction season, much 
of the actual construction goes over until 
the next season, thus throwing the whole 
organization out of balance and unduly up- 
setting the entire program. There is no 
question but that the difficulties experienced 
in the road-building industry during 1920 
are to a large measure the result of late 
buying of all commodities in 1919 and late 
awarding of road and street contracts in 
1919. Had much of this work been early in 
1919 and completed in that year, it is prob- 
able that we should not have had the many 
difficulties experienced in 1920, in so far as 
road and street construction are concerned. 
Then, too, there was much dissatisfaction 
during the winter of 1919-1920 because of 
work started on certain sections of road 
during 1919 which, because of delayed let- 
ting, it was not possible to finish during that 
year. Sections of road left unfinished dur- 
ing the winter and spring of 1920 caused 
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a great deal of discomfort and loss of money 
to those required to use such roads, 


State Awards Would Overburden the Railroads 

Many people are too complacent about the 
railroad situation. Undoubtedly railroad 
service has improved greatly through in- 
creased efficiency in operation, but the roads 
are not now called upon to do what they 
were called upon to do through the last 
year. Business in general has slowed down 
and farmers are holding back their products 
from the market. Business in general is 
sure sooner or later to revive and the farmer 
to send his stored products to market. When 
either or both of these things occur, the 
railroads will again have more than they are 
able to do. If everybody wants to do con- 
struction work at that time, which means 
the shipments of materials, the result will 
naturally be increased contract prices and 
disappointment because of delays. Now is 
the time to award contracts for public 
work. Let the contractor have time to store 
some material and perfect his organization, 
and let the material and machinery indus- 
tries know now what will be expected of 
them for this year in construction work. 

At a time like this when owners, contrac- 
tors and others may be discouraged from 
undertaking new projects, the fact should 
be given prominence that all effort, whether 
it be in the form of money, credits, ma- 
terials, labor, transportation, or what not, 
that construction work, unlike 


goes into 
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that going into work of many other kinds, 
is not consumed. Effort expended through- 
out the country on many things that are 
consumed might well go into construction 
work, where the materials and labor an 
other things involved are not consumed 
but transformed into houses, industrial 
buildings, improved highways, water-power 
development, and other valuable improve- 
ments that form additions to the permanent, 
taxable wealth of the country as well as 
tools for the production of additional wealth. 

If construction work is needed and if 
such work will add to the permanent wealth 
of the individual and the country at large, 
it should be carried on when not subjected 
to interferences that have been present al- 
most continuously since our entry into the 
war and which may again be present later. 
There is now and will be plenty of cement 
to supply the country’s needs as long as 
transportation and other conditions permit 
cement mills to operate reasonably near 
full capacity and to ship the finished prod- 
uct. 

“Economy” is the watchword, but all 
are aware that there is a shortage of houses. 
Rents will remain high until there are enough 
houses to supply the demand. Houses are 
not the only things needed; construction 
work of other kinds must go ahead, notably 
highway and railroad improvements. Eco- 
nomy in construction means early contrac: 
awards and more business for the con- 
tractor. 





THE TRUCK IS REPLACING THE HORSE IN EXCAVATION 
WORK 
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Simple Handling of Bulk Cement Works Out 
Well for Road 


Absence of Special Plant or Equipment, the Outstanding Feature of Plant Layout 
at ‘Townsend, Del. 


By Arthur Loeb 


Vice-President, Keystone State Construction Company, Philadelphia, Pa. 


T is often considered that when bulk 
| cement is used in place of bagged cement, 

a handling plant must be especially de- 
signed with special equipment installed. In 
the material plant for our concrete road 
work at Townsend, Del., we provided very 
simple methods with no special equipment. 
If necessary, a few changes would enable 
us to handle bagged cement. We have 
found, however, that using bulk cement is 
no more trouble than using bagged cement 


cated about breast high so that the cement 
can be easily shoveled into it. 

When unloading the car, two men are 
used, shoveling the cement in the center 
of the car directly into the chute. As soon 
as the unloading progresses to a point where 
it is inconvenient to shovel into the chute, 
it is removed and the cement at the ends of 
the car is wheeled into the house in wheel- 
barrows. Horizontal stringers nailed to 
the studs and center posts at door level sup- 
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PLAN FOR PLANT LAYOUT AND DETAIL OF MEASURING BOX FOR BULK CEMENT 


when the counting, bundling and shipping 
of empty bags are considered. 

The cement storage house is 150 feet 
long by 20 feet wide, with a capacity of 
20 cars, or over 4,000 barrels of cement. 
It is very substantially built in order to 
prevent the possibility of moisture or damp- 
ness entering. It has a concrete foundation 
and a concrete floor at ground level. As 
shown in the layout, the railroad siding is 
located along one side and the narrow-gage 
industrial track at the other. 

The doors at the railroad side are so 
located that the cement can be discharged 
through a chute from the car directly into 
the house. The upper end of the wooden 
chute is flared, with a cloth nailed over the 
top to prevent excessive dusting; and is lo- 


port the wheeling runway, which can be 
shifted at will. When the house is filled to 
capacity, the cement lies level with the door- 
sills at each side of the house. 

The cement upon being discharged from 
the chute is remarkably “lively,” and flows 
to the far side of the building almost like 
water. For measuring the cement into the 
batch boxes, a very simple method was de- 
vised, and it has worked out well. 

The doors of the cement house are so 
located as to be at the proper spacing for 
the batch boxes on industrial cars. The 
sills of the doors are located 7 feet above 
track level, and on each sill are two tilting 
boxes, each of the right size to hold 4 cubic 
feet of cement—the proper amount for the 
4-bag batch used. 
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The tilting measuring boxes are filled by 
means of hand-pails—an easy operation, 
because the loose cement can be easily 
scooped up by the pail. As the level of 
cement becomes too low for one man to fill 
the box conveniently, an additional man is 
stationed below to fill and hand up the pail 
to the man above. The boxes are filled and 
ready for the trail of industrial cars when 
it arrives and is spotted in the proper posi- 
tion. A slight pull tilts the box and dis- 
charges its contents through the automatic 
lift gate located at the outer end of the 
box, as shown in the detail drawing. 

It would have been desirable to place the 
industrial tracks in a depression below 
ground. The high ground water level pre- 
vented doing this conveniently. If the 
tracks had been lowered, the tilting boxes 
also could have been located lower, thus 
eliminating the necessity for passing up the 
cement. 


As soon as the gasoline locomotive spots 
the cars at the cement house, it takes a 
string of loaded cars from the aggregate 
tunnels to the mixer, at present writing 
about 1% miles away. This distance is 
lengthening and at the completion of the 
work will be about 6 miles maximum. 

A locomotive crane transfers the material 
to the storage piles over the tunnels, from 
which it is drawn by means of steel gates 
into the batch boxes. The cars carrying 
the steel batch boxes are pulled from the 
cement house to the aggregate tunnels by 
a mule, and occasionally are pushed by the 
men. This allows the gasoline locomotives 
to be used exclusively for the long haul 
to the mixer and thus eliminate delays. 
The cement and aggregate plant has suffi- 
cient capacity to keep three gasoline locomo- 
tives busy and the mixer is never idle wait- 
ing for the material. 


ACKNOWLEDGMENT.—From the Contractor's Atlas. 


The Contractor’s Chief Menace 


By Samuel G. Kuhlen 
Austin Machinery Corporation 


the one bane common to all industries, 

that of “leaks” through misuse and 
waste of time and energy Masters of effi- 
ciency have not yet succeeded in completely 
eradicating this drain on profits from any 
line of business, and there are few lines 
which offer so many obstacles to thorough- 
going efficiency as contracting. 

Since labor is, perhaps, the contractor’s 
largest single cost item, great care should 
be used in its conservation. As a general 
rule, however, it receives scant attention. 
Many men are still employed for work 
which can be much more economically han- 
died by machinery. 

Paving, for instance, affords striking ex- 
amples of inconsistency. Few contractors 
would even think of mixing concrete by 
hand. No, indeed, nothing short of the 
largest and fastest machines would answer 
for this important duty, or how could bids 
be figured to win? Yet the majority of 
contractors still use hand labor for all the 
remaining operations, in spite of the fact 
that perfected machinery is now available 
which tamps, strikes off and finishes, com- 


Orn YRS are not immune from 


bining these three operations in one and 
doing it as fast as the mixer can lay down 
the batches. 

Idle paving machines are another serious 
drain on profits. Large amounts are often 
lost on one contract by keeping fast ma- 
chines of generous capacity, together with 
their crews, waiting for batch materials. 
This can be avoided by the use of narrow- 
gage gasoline locomotives and batch cars. 

Equally wasteful is the widespread prac- 
tice of filling ditches by hand instead of us- 
ing a backfiller. 

Many contracts fail to return propor- 
tionate profits because of worn-out or anti- 
quated equipment. The temptation to 
squeeze the last dollar out of an investment 
is quite natural, but the time inevitably 
comes when excessive repairs or capacity 
limitations spell the doom of this class of 
inefficiency. The poorly equipped contractor 
cannot hope to compete successfully with 
his more progressive rival. If he figures 
to make a profit on his costly methods he 
is sure to lose contracts, and if he figures 
to win contracts he wil! as surely forfeit 
his earnings in their execution. 





Cost Keeping on Construction Work 
By F. H. Austin 


Currie Engineering Company, Webster City, lowa 


C= engineering requires that de- 


signs not only insure that structures 

will fill the purpose for which they 
were intended, but that the design finally 
decided upon will be the most economical 
one. The estimating ability of the engineer 
is often the deciding factor between two de- 
signs. The subject of cost keeping on con- 
struction work is one in which every en- 
gineer must be vitally interested, and one 
which presents many difficulties to be over- 
come. 

Of what real value to the engineer is a 
knowledge of the cost of construction? 
What trouble and expense is he justified in 
taking to obtain this information? 

Possibly the greatest value of cost data is 
its aid in preparing an estimate of cost. 
Some engineers argue that by closely fol- 
lowing lettings, and observing the bids re- 
ceived, they are able to make estimates that 
will come close to the low bid. They also 
claim that there is usually some bidder who 
is governed to a large extent by the en- 
gineer’s estimate, and that consequently the 
estimate, even though inaccurate, will not be 
far from some of the bids. 

The object of an engineer’s estimate of 
cost should not necessarily be to approxi- 
mate the low bid, but rather to be of such 
amount as to allow a responsible and in- 
formed contractor to fulfil the terms of the 
contract, and with a fair margin of profit. 
If an engineer’s estimate of cost is based on 
accurate cost data of such value that an in- 
dividual cost datum, which may be some- 
what in error, will not materially affect the 
total, will he not have more confidence in 
his estimate, and, consequently, will not the 
estimate be of vastly more value to his 
client ? 

Some Examples 

Take, for example, the case of a town 
council receiving bids on a sewerage system. 
Suppose the council has asked for an esti- 
mate of cost and the low bid is some 15 to 
20 per cent above the estimate. Is it not 
one of the most valuable items of engineer- 
ing service to the town for the engineer to 
be able to say with conviction that the bids 
are too high and that the town can save 


money by having another letting? Or, sup- 
pose the low bid is considerably below the 
estimate. Is it not the engineer’s duty to 
himself, the bidder, and the town to advise 
the council that the work cannot be con- 
structed for the amount bid, that the con- 
tractor will lose money or throw up the job 
to his bondsman, with the subsequent trouble 
and delay, and that the town is very apt 
to get an inferior piece of work? True it 
is that an engineer often does give this ad- 
vice, but it is often with some misgivings 
and the fear that his estimate has been made 
on none too sound data and formule. 

Another item of the value of cost data is 
in the comparison of different designs. The 
writer recalls an instance of this in one of 
his own designs for a tile outlet of a large 
drainage district. The design was completed 
—sizes, lengths, and depths—and he was 
well satisfied with the design in general. 
There was being used some 2% miles of 
pipe ranging in size from 30 to 39 inches at 
a depth of from 8 to 14 feet. About one-half 
mile from the lower end there was a portion 
of the line which had considerable fall. By 
starting a new grade line from the upper 
end and using steeper grades and smaller 
sizes, it was possible to save some 6 to 8 
thousand dollars, although the average and 
maximum depths were considerably greater ; 
at least, the two estimates of costs so in- 
dicated. 

Another instance of this kind occurred in 
the design of a sewerage system for a town 
of about 1,500 population. The slope of the 
town was such that the obvious thing to do 
was to carry the entire town north and east 
to a small creek. The design was so worked 
out, pumping the southwestern part of the 
town, which lay in a hollow. Later on, a 
possible gravity outlet for this part of the 
town was investigated, and, while it was ap- 
parently not feasible, the comparison of cost 
estimates favored the gravity outlet by some 
10 to 12 thousand dollars. 

In such cases as these—and they are en- 
countered every day in designing—the abil- 
ity of the engineer in comparing the relative 
costs of different designs is certainly in- 
valuable to his client. 
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The Division of Cost Data 
The cost data necessary for careful esti- 
mating may be classified in four divisions: 
materials, labor, overhead, and local condi- 
tions. 
Take, for example, the cost of a sewage 
treatment plant. The cost of materials will 


include the cost of concrete materials, form 
lumber, sheeting, bracing, reinforcing brick, 
filter sand and stone, sewer pipe, cast iron 
pipe, valves, pumps, siphons, doors and win- 


dows, and a great number of odds and ends 
of different kinds of materials. It is rela- 
tively easy to obtain reliable cost data on 
most of these items, and a careful estimate 
should take into account most of the items 
separately, although some of them could be 
grouped. This ifformation can be obtained 
from the manufacturers, or from the con- 
tractors, who would probably show their bills 
for materials if the proposition was put to 
them in the proper light. Freight and 
shrinkage, of course, should be taken into 
account in arriving at the cost of materials. 

The cost of labor will include the cost of 
excavation, forming, mixing and pouring 
concrete, placing reinforcing, removing 
forms, laying brick-work, setting doors and 
windows, cast iron pipe, valves, pumps, 
forming embankments, seeding, sodding, 
placing sand and stone, laying pipe, hauling, 
etc. It is evident that it would be almost im- 
possible, and certainly not feasible, to arrive 
at cost data on all these different items, and 
some of them must be grouped. 

It is essential to obtain the items of labor 
cost in terms of man-hours, differentiating 
between skilled and common labor, machine- 
hours, and ton-mile haulage, in place of ob- 
taining the information in terms of money, 
as has often been done. 

The cost of overhead is perhaps more dif- 
ficult to determine, and will contain such 
items as office expense, superintendence, de- 
preciation on machinery and equipment, re- 
pairs, losses of small equipment, such as 
tools, jacks, cement sacks, etc., bonds, inter- 
est on investment and borrowed capital, in- 
surance of different kinds, discounts on 
bonds, cleaning up, moving, and many 
items of general expense connected with the 
contracting business. 

This cost can probably be best ascertained 
by making friends with the contractor and 
assuring him that the individual informa- 


tion will not become public property. Most 
of the reliable contractors will probably see 
the advantage of contributing cost informa- 
tion, in that the chance of their being able 
to obtain work at a fair price so often de- 
pends on a fair estimate of cost by the en- 
gineer. 

The local conditions that will affect the 
cost of construction will include: site con- 
dition; proximity of work to suitable mate- 
rials; class of local labor and teams avail- 
able ; local housing and boarding conditions ; 
forms of amusements and entertainments 
tending to keep labor contented. 

If we should analyze the factors of cost 
on some other class of work we might find 
that some of the individual items of cost 
would be considerably different. 

The matter of efficient handling of the 
work and whether or not the contractor has 
time- and labor-saving equipment should be 
noted and recorded in any method of cost 
keeping that is to be of value. 

I wish to give as an example an actual 
comparison between the cost of a sewer job 
as determined by cost-keeping reports to the 
engineer, and the cost as determined by the 
contractor's cost records: 

Engineer 

Materials $ 7,625.55 9 

Labor 9,574.! 9 

Use of machines...... 6,500.60 6 


Overhead 5,119.21 


$28,819.26 


“ontractor 


Total $31,439.92 


In the foregoing comparison the en- 
gineer’s costs were made as follows: mate- 
rials, from unit prices as quoted at the time 
of letting; labor, from the cost reports as 
returned by the resident engineer, using the 
actual rates of pay; overhead, calculated as 
a percentage of the materials and labor 
costs, using a percentage based on the con- 
tractor’s figures, which in this case amounted 
to about 21.6 per cent. In this particular 
instance the contractor rented the machines, 
and the per diem charges for these machines 
were used in determining the amount for the 
use of machines under the engineer’s cost. 

These figures indicate that the engineer’s 
cost fell short of the contractor’s cost by 
about 9 per cent. The greater part of this 
difference was in the item of materials, and 
it is evident that in this particular instance 
more care should have been taken in ascer- 
taining the amounts of the different mate- 
rials used. 





> 
anecneses 


BOS = 
veer ta site ssts ss) 


The catalogs and pamphlets listed below are available for free 


distribution. 


Contractors and Engineers who check over these 


pages each month and write for such material as interests them, 
will find this a valuable means of keeping up to date on the subject 
of machinery and equipment. 


EVERYTHING FOR THE ROAD MAKER. 
The general catalog of the Good Roads Machinery 
Cv., Ine., 821 Bulletin Bldg., Philadelphia, Pa., de- 
seribes in detail its complete line of road graders, 
searifiers, wheeled scrapers, plows, rock crushing 
and screening machinery, road rollers, oiling ma- 
chinery, concrete mixers, etc. 
WATER METERS WITH UNBREAKABLE DISCS. 
Lambert water meters made in sizes from % to 6 
inches are described in the illustrated booklet of 
the Thomson Meter Co., 100-110 Bridge St., Brook- 
lyn, N. Y¥ 
HYDRANTS—PUMPS—VALVES. 
R. D. Wood & Co., Philadelphia, Pa., engineers, 
iron founders and machinists, will be glad to fur- 
nish information to contractors and engineers on 
pipes, hydrants, valves, gas-producers, pumps, gas 
works materials, ete. 
AN EFFECTIVE ROAD PLANER. 
Bulletin C, published by the Kinney Mfg. Co., 3529 
Washington Street, Boston, Mass., describes in de- 
tail the Kinney road planer, a new machine which 
after a thorough try-out has been accepted by con- 
tractors and engineers as one of the necessary ad- 
junets of the road contractor's equipment. 
LONG-LIVED CONCRETE MIXERS. 
Briletin 104 gives you complete information re- 
garding long-lived Ransome concrete mixers, many 
of which have been in service for over 17 years. 
A copy of this bulletin may be secured by writing 
to the Ransome Concrete Machinery Co., 1772 Sec- 
ond Street, Dunellen, N. J. 
REBUILT AND USED MACHINERY FOR CON- 
TRACTORS. 
The Titan Equipment Co., 30 Church St., New 
York City, has an extensive list of rebuilt and 
used equipment for contractors, which it will be 
glad to forward to any interested parties on request. 


CONCRETE MIXERS FOR CULVERT AND ROAD 
WORK. 


The Giant mixer especially adapted to concrete cul- 
vert and road work, which may be purchased on 
the part payment plan, is described in the literature 
of the Judy Mfg. Co., Ceaterville, Ia. 
ROAD SIGNS. 
An interesting booklet, ‘‘Signs of Progress,’’ may 
be secured from Department B, Lyle Culvert and 
Road Equipment Co., Minneapolis, Minn., by any 
contractors or interested road engineers. 

HOLE, CATCH-BASIN AND SEWERAGE 

CASTINGS. 
Prices and descriptive literature covering manholes, 
eatch-basins and sewerage castings may be secured 
from Wm. E. Dee Co., 30 North La Salle St., Chi- 
eago, Ill. 
HAULING DATA FOR CONTRACTORS. 
In an interesting booklet bearing the title ‘‘Con- 
tract Hauling with White Trucks,’’ the White Co., 
Cleveland, Ohio, has furnished a great deal of in- 
formation with illustrations on all kinds of hauling 
for contractors. 


EXPLOSIVES FOR CONTRACTORS. 

Descriptive booklets and price lists of Du Pont ex- 
plosives for all purposes may be secured from the 
Sales Department, Explosives Division, E. I. Du 
Pont de Nemours & Co., Inc., Wilmington, Del. 


CLAM-SHELL BUCKETS FOR SPEEDY WORK. 
Complete data regarding the Owen Type ‘‘O’’ clam- 
shell buckets for handling crushed stone and other 
building materials from cars, are included in the 
Speed Bucket catalog of the Owen Bucket Co., 418 
Kirby Bldg., Cleveland, O. 

BUILDING CONCRETE FLOORS. 

The Corrugated Bar Co., Buffalo, N. Y., in its 64- 
page booklet describes flat slab or two-way system 
Coor-Plate floors for factory, stores, warehouses or 
industrial buildings. 

PNEUMATIC ROCK DRILLS. 

The Cleveland ‘‘Pocket in Head’’ rotators, which 
have particularly economical features and are ex- 
tensively used in rock drilling, may be secured 
from the Cleveland Rock Drill Co., 3734 East 78th 
St.. Cleveland, Ohio. 


UNBREAKABLE CAST IRON MANHOLE 
COVERS. 


The most recent development in serviceable, non- 
breakable cast iron manhole covers is described in 
the latest bulletin of the Central Foundry Co., 90 
West St.. New York City. 

eee | ieee AND ENGINEERING COMPUTA- 


The use of the calculating machine in all kinds of 

centracting computation and pay-roll work, as well 

as for engineering design, is described in the lit- 

erature of the Monroe Calculating Machine Co., 

Woolworth Bldg.. New York City. 

PAVERS FOR ALL SERVICES. 

Catalog HD, published by the Koehring Machine 

Co., Milwaukee, Wis., tells of the use of Koehring 

concrete mixers for road and building jobs in sizes 

from 4 to 28 cubic feet of mixed concrete to a 

batch. 

INDUSTRIAL LOCOMOTIVES. 

A catalog describing Porter industrial locomotives 

for road or yard work is awaiting your request to 

the H. K. Porter Co., Pittsburgh, Pa. 

BETTER ROAD BUILDING WITH TRACTORS. 

In an illustrated booklet, which is available to con- 

tractors on request. the Cieveland Tractor Co., 

19211 Fuclid Ave., Cleveland. O., describes the use 

of the Cletrac for road building, whether excavat- 

ing, grading or hauling. 

SEWER PIPE, DRAIN TILE, PAVING BRICK, 
ETC 


Full prices and information regarding all kinds of 
products made from clay for contractors’ needs may 
be secured from the Delaware Clay Products Co., 
612 Arrott Bldg., Pittsburgh, Pa. 

DATA ON SECOND-HAND EQUIPMENT. 

Lists of used equipment and second-hand machin- 
ery may be secured from the Searchlight Dept.. 
The McGraw-Hill Co., 475 Tenth Ave., New York 
City. 

A LIGHT TRUCK FOR CONTRACTORS. 

The GMC 1-yard truck is described in a folder of 
particular interest to contractors. which may be se- 
eured from the General Motors Truck Co., Pontiac, 
Mich. 

TRENCH EXCAVATING MACHINERY. 

In catalog A-118 the Austin Machinery Corporation, 
609 Railway Exchange Bldg., Chicago, Ill., has in- 
cluded valuable data and instructions to contractors. 


In writing for the above, mention Contractors’ & Engineers’ Monthly 
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ROAD BUILDING BY TRACTOR. 
That the tractor is fast taking the place of animal 
power in road building and road maintenance work 
is granted by most contractors and engineers. The 
work of Best track-layer tractors is described in 
a folder entitled ‘‘Road Building the Best Way,’’ 
which may be peenees from the C. L. Best Tractor 
Co., San Leenére, Cal 
AERIAL TRAMWAYS. 
Aerial wire rope tramways for all kinds of con- 
struction work are described in a 40-page illus- 
trated booklet which may be secured by contractors 
=~ the Broderick & Bascom Rope Co., St. Louis, 
0. 
DRINKING FOUNTAINS WITH COOLERS. 
Catalog C, a 74-page drinking-fountain booklet pub- 
lished by Rundle-Spence Mfg. Co., contains details 
ef the Vertico-Slant drinking-fountain, which can 
be readily equipped with cooler attachment for 


summer service. 
CENTRIFUGAL PUMPS THAT ARE EASY TO 
Bulletin B- 40, issued by the De Laval Steam Tur- 


INSPECT 
bine Co., Trenton, N. J., contains the details of 
the horizontally-split casing which makes large and 
small size De Laval pumps easy to inspect without 
disturbing pipe connections. 
GENERAL CATALOG OF ROAD MACHINERY. 
The general catalog of the Acme Road Machinery 
Co., Frankfort, N. Y., contains illustrations and 
short descriptions of its graders, crushers, dump- 
wagons, elevators, road rollers, pressure distribu- 
tors and conveyers. Another feature of this catalog 
is the cross-section paper for estimating and forms 
for making abstracts of bids. 
SELF-DIGGING WAGON LOADERS. 
Wagon loaders that crowd themselves into the pile 
and make every bucket a full one are described in 
Bulletin 820, which may be secured from the George 
Haiss Mfg. Co., 142nd St. and Park Ave., New 
York City. 
CONCRETE MIXERS FOR ALL SERVICES. 
F. H. Conklin & W. G. Harrington, Room 1762, 50 
Church Street, New York City, sell ‘‘Wonder’’ con- 
crete mixers, described in their printed matter, 
which is sent on request. 


MECHANICALLY CORRECT CONCRETE 
MIXERS 


Keystone power- loading, low-charging concrete mix- 
ers with automatic water-measuring tanks, which 
are mechanically correct in construction and scien- 
tific in operation, are described in a folder which 
may be secured from the Gray Iron Foundry Co., 
Reading, Pa. 


quaney CARS FOR CEMENT, SAND AND 


The Kon pel Industrial Car & Equipment Company, 
Koppel, , in Bulletin 36 describes and illustrates 
its all- Fi side- or end-dump body cars for gen- 
eral use on industrial railways for road work and 
general excavation. 

PUMPING SYSTEMS FOR DEEP WELLS. 
Complete information regarding air lift pumping 
for deep wells is included in a booklet bearing the 
above title, which may be secured from the Indiana 
Air Pump Co., Pythian Bldg., Indianapolis, Ind. 


HAND pocs OF HOLLOW TILE CONSTRUC- 


TION. 
The Hollow Building Tile Association, Conway Bldg., 


Chicago, Til., will send to any interested contractor 

or engineer copies of the various Hollow Tile hand- 

books on building construction upon receipt of re- 

quests. 

STEEL FORMS FOR CONCRETE ROADS AND 
SIDEWALKS 

The use of Heltzel steel forms on road jobs to speed 

up construction is told in an interesting manner in 

the latest illustrated literature of the Heltzel Steel 

Form and Iron Co., Warren, Ohio. 

BODIES FOR CONTRACTORS’ TRUCKS. 

The complete line of bodies manufactured for con- 

tractors by the Heil Co., 1243 26th Avenue, Mil- 

waukee, Wis., is described in eatalog 113, which 

is yours on request. 

ROAD ROLLERS. 

Cemplete information regarding all types and sizes 

of steam and motor rollers with scarifier attach- 

ments may be secured by writing to the Buffalo- 

Springfield Roller Co., Springfield, Ohio, and ask- 

ing for a copy of catalog A. 


rou TS FIRE SERVICE OR WATER- 

Northern rotary pumps, which are claimed to de- 

liver more gallons per minute per horse-power than 

any other pump, are described in the new catalog 

of the Northern Fire Apparatus Co., Minneapolis, 
nn. 


ROAD-MAKING MACHINERY. 

Catalog 21 issued by Stroad & Company, Omaha, 
Nebr., contains 32 pages of illustrated descriptions 
and details regarding the various types of road con- 
struction machinery manufactured by this company. 
LOCOMOTIVE 8. 

The Brown Hoisting Machinery Co., Cleveland, 0., 
describes in its catalog CK-1921 the many uses and 
features of Brown hoist cranes. 

KNOW WHAT YOUR PUMP DELIVERS. 

In order to be sure whether water-works pumps de- 
liver the proper amount of water and where it goes 
in the system, you should check up your pumpage 
with the Simplex Pitot Recorder, described in a 
bulletin which may be secured from the Simplex 
Valve and Meter Co., 5722 Rave St., Philadelphia, 


ROOFING BOOK FOR CONTRACTORS. 

Complete information regarding the best type of 
flashing for different kinds of roofs is included in 
a 48-page booklet entitled ‘‘Roof Flashing Hand 
Book,’’ which may be secured from the Barrett 
Co., 17 Battery Pl., New York City. 

GRAVEL AND STONE SCREENS AND BINS. 
Bulletin 105 M, which may be secured from C. H. 
Connell, Weller Manufacturing Co., Chicago, IIl., 
describes in detail the features of Weller screens 
and storage plants built specially for contractors. 


BUCKETS BUILT TO DIG. 

Interesting details regarding Williams’ clam-shell 
buckets for handling coal, ore, sand, gravel, crushed 
stone and bulk material of this character, are in- 
eluded in illustrated folders, which may be secured 
from the G. H. Williams Co., Erie, Pa. 

HOW TO BUILD ASPHALT MACADAM ROADS. 
A booklet telling how to build asphalt macadam 
roads, describing the process from foundation to 
finished roads, step by step, and illustrated with 
cross-sections and photographs, has been issued by 
The Texas Co., Asphalt ales Dept., 17 Battery 
Pl, New York City. 

SEWER CLEANING EQUIPMENT. 

All parties interested in the quick and thorough 
cleaning of sewers should secure a copy of the 
1921 Bulletin of the Turbine Sewer Machine Co., 
195 Eleventh St., Milwaukee, Wis. 

A JACK FOR EVERY NEED. 

The catalog recently issued by the Duff Manufac- 
turing Co., 530 Preble Ave., Pittsburgh, Pa., con- 
tains data and illustrations of every type of jack 
from the small Duff motor truck jack to powerful 
75-ton locomotive jacks. 

GOOD ROOF GUIDE BOOK. 

Contractors interested in obtaining data regarding 
types of roofing should secure a copy of the Good 
Roof Guide Book from the Barber Asphalt Paving 
‘o., Land Title Bldg., Philadelphia, Pa. 
RUST-RESISTING CULVERTS. 

Interesting tests of genuine open-hearth iron rust- 
resisting culverts, as well as the service of these 
culverts in use, are described in a catalog which 
may be secured from the Newport Culvert Co., 551 
West 10th St., Newport, Ky. 


ROAD PLOWS, STONE UNLOADERS, CULVERTS. 
Catalog F, Sg by the Burch Plow Works 
Co., Dept. 2, Crestline, O., gives in considerable 
detail Geseriptions of the Burch line of machinery, 
including read plows, rooter plows, stone unloaders, 
stone spreaders and culvert pipe. 

STEEL TANKS FOR WATER-SUPPLY. 

Full data regarding sizes, elevations and uses of 
elevated steel tanks for water-supply will be found 
in the literature of the Pittsburgh-Des Moines Steel 
Co., 834 Curry Bidg., Pittsburgh, Pa. 

TEAM AND ELECTRIC SHOVELS—DREDGES— 

EXCAVATORS. 

Catalog No. 19 A, issued by the Bucyrus Co., con- 
tains brief descriptions of its steam and electric 
shovels, dipping dredges, placer dredges, hydraulic 
dredges, dragline excavators, tower excavators for 
levee building, trench excavators, railway wrecking 
cranes, spreader plows and unloading plows, as 
= as photographs showing this machinery in ac- 
tion 
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New National Steel Fabric Office 

Owing to the continued expansion of the 
activities of ihe National Steel Fabric Com- 
pany, 909 First National Bank Building, Pitts- 
burgh, Pa., this company has announced the 
opening of a sales office in the Mutual Build- 
ing, Kansas City, Mo., in charge of H. H. 
Robinson. 


Buffalo-Springfield Opens 
Chicago Office 

The Buffalo-Springfield Roller Company, 
Springfield, Ohio, manufacturers of Kelly- 
Springfield and Buffalo-Pitts road rollers, both 
steam and gasoline, have opened offices in 
Chicago, Ill, with E. H. Edwards in charge. 
The office is located at 975 Old Colony Build- 
ing, Van Buren and Dearborn Streets. 


C. B. Smith Leaves A. A. E. 


C. B. Smith, known to most engineers as 
editor and manager of The Professional En- 
gineer, the organ of the American Association 
of Engineers, has resigned to accept a posi- 
tion with the Chicago Bridge and Iron Works, 
Chicago, Ill. 


Hand With Truscon Steel 

The Truscon Steel Company, Detroit, Mich. 
and Youngstown, Ohio, has announced that 
Morgan Hand, Jr., has become special repre- 
sentative of that company on road and high- 
way work, with headquarters in Philadelphia, 
for the states of New York, Pennsylvania and 
New Jersey. 


Adamson Increases Product 

The Adamson Manufacturing Company, East 
Palestine, Ohio, has added a new department 
for the manufacture of all kinds of storage, 
pneumatic and pressure tanks, welded pipe, 
battery casings, evaporators, condensers, and a 
large line of arc-welded products adaptable to 
the requirements of the contracting and build- 
ing industries. 


A Change in Troy Wagon’s 
Personnel 

The Troy Wagon Works Company, Troy, 
Ohio, has announced the resignation of G. R. 
Harris, formerly Secretary-Treasurer, and the 
appointment. of W. J. Murray as General 
Manager and H. H. Tamplin as Secretary- 
Treasurer. 


King Starts Equipment Business _ 

Philip T. King has recently announced his 
resignation from the Titan Equipment Com- 
pany, New York City, and that he has gone 
into business for himself in the sale of used 
equipment, at 30 Church Street, New York 
City. 


Increase in Use of Lee Bodies 


According to the Excavating Engineer, last 
year’s construction work proved to such an 
extraordinary degree the success of the bodies 
manufactured by the Lee Trailer & Body Com- 
pany, 2343 South La Salle Street, Chicago, III., 
for use on light trucks, not only for concrete 
road construction but in connection with exca- 
vation work under steam shovels, that a large 
number of truck manufacturers are at the pres- 
ent time building special chassis to take Lee 
single-hopper and dual-hopper automatic end- 
dump bodies. These manufacturers have taken 
cognizance of the fact that such an application 
opens up a big field for sales of light trucks. 

With the exception of the Ford and the 
Autocar, most trucks have too long a loading 
space back of the cab to mount satisfactorily a 
dump body of this type. Consequently, the 
greater number of the thousand or so bodies 
sold to consumers last season were on these 
makes of trucks. During this winter, how- 
ever, the following companies have brought out 
experimental short-wheel based models for this 
purpose: Kissel, Velie, Federal, “Packard, 
GMC, Diamond T, Garford, White and Indiana. 
Most of these companies are using their 2- or 
2%-ton models as a basis, consequently the 
majority will be equipped with the dual-hopper 
Lee automatic end-dump bodies, each hopper 
carrying either 34,1 or 114 yards of material. 


Hoeltge Returns to Central 
Foundry 


Henry Hoeltge, until recently Western Ad- 
vertising Manager for the Plumbers’ Trade 
Journal, has been appointed advertising ~man- 
ager for the Central Foundry Company, 90 
West Street, New York. Mr. Hoeltge was 
with the Central Foundry for a number of 
years prior to entering the United States Army 
in 1917. 


A New Truck Tire Tread 


Much scientific and technical interest is being 
centered in the “Cross and Square” tread tire 
developed recently by engineers of the Firestone 
Tire & Rubber Company, of Akron, Ohio. The 
tread is somewhat of a departure from all the 
old ideas in tread designing. It was in the pro- 
cess of development many months before actual 
production was begun in the Firestone factory. 

The Gross and Square is said to be a highly 
developed .combination of all the advantages 
contained in the former tread types. It is stated 
that all the minor disadvantages heretofore en- 
countered in tire building have been practic- 
ally overcome in its building. 





Contractors Speed Up Road Building With 
Truck, Steam Shovel and Machinery 
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A FLEET OF 5-TON ACME TRUCKS EQUIPPED WITH BURCH STONE SPREADERS, USED ON 
ROAD WORK BY J. L. SEEDS & COMPANY, CONTRACTORS, NEAR MARION, OHIO 











How to Resurface Worn Brick Pavements 
2, thoroughly 


1, Remove all crumpled and broken brick and clean out the holes; 2 
clean the old brick surface by either sweeping or flushing, or by both sweeping and flush- 
ing; 3, fill all holes and depressions of the old brick surface with asphaltic concrete binder; 
4, lay a close binder of asphaltic concrete so as to bring the street to an even contour and 
thereby allow a uniform wearing surface to be laid; 5, lay a wearing course of either 
This course is usually two inches in thickness. 





asphaltic concrete or sheet asphalt. 











A MARION STEAM SHOVEL LOADING KOPPEL DOUBLE SIDE-DUMP INDUSTRIAL 


RAILWAY CARS 


























PART OF THE FLEET OF PEDERAL TRUCKS WHICH MADE THE DIRT FLY WHEN ANDOVER, 
MASS., ACQUIRED A NEW STREET 


Have you secured your copy of the National Standard Truck Cost System? If not, 
write to the ConTRACTORS’ AND ENGINEERS’ MONTHLY, 154 Nassau Street, 
New York City, at once for a free copy. 


A 3%4-TON SERVICE TRUCK RECEIVING ITS LOAD AT ASPHALT PLANT, WABASH, IND. 





The Road Roller Derby 


Unique Contest Staged During Annual Convention of American Road Builders‘ 
Association at Chicago 


UNIQUE contest was staged at the Chi- 

cago Good Roads Show during the week 

of February 7. While a mid-winter road 
show prevents an actual road-building demon- 
stration in a northern clime, it did not prevent 
giving a good display of mechanical power and 
showing off the road rollers in action. At 155th 
Street on the south side of Chicago, in the 
suburban city of Harvey a road roller race was 
conducted, open to steam and motor-driven 
road rollers of all kinds. The contest for road 
rollers consisted of three items, a race for 
motor road rollers, a race for steam rollers, 
and a tug of war between the winning steam 


sanded area of the street so as to give the 
wheels a fair grip, the engines exerted enor- 
mous power and during the contest broke the 
chain with which they were hitched together, 
the links being made of %-inch round steel. 
The steam roller pulled well while the pressure 
of steam was at its maximum, but after a 
few minutes of struggle the loss of pressure 
showed very apparently, and in the final tussle 
after the chain had been replaced, the 10-ton 
motor roller with a single-cylinder engine of 
12-inch diameter by 18-inch stroke walked 
away with the steam-driven machine with safety 
valves set for 150 pounds pressure, the steam 








THE STEAM ROLLERS STARTING THEIR RACE, WITH THE MOTOR ROLLERS WAITING 
THEIR TURN IN THE BACKGROUND 


roller and the winning motor roller to deter- 
mine the pulling power of each. This was 
followed by a display’ of motor-driven street 
cleaning equipment showing a machine that 
sprinkles, sweeps and picks up the dirt from 
the street in one operation. 

The course for the road race of the rollers 
was a triangular one around three blocks. The 
motor road rollers proved superior to the 
steam rollers regarding speed and horse-power. 
The winning motor roller did the course in 
3 minutes and 55 seconds, while the winning 
steam roller took 4 minutes and 25 seconds. 
In the tug of war, which was conducted on a 


engine being double-cylinder type, and the 
cylinders 5% inches diameter by 9-inch stroke. 

The illustration herewith shows the steam 
roller race under way and the motor rollers 
waiting their turn in the background. The 
program was in charge of the Publicity Man- 
ager of the Road Show and N. De Wind of 
Chicago. The starter was the Hon. Matt 
Stobbs, Mayor of Harvey, Ill, and the judge 
was H. R. Kasson of the R. F. Conway Com- 
pany, Chicago, assisted by H. A. Gray, a dele- 
gate from Malone, N. Y., and J. A. Hall, a 
newspaper editor of Harvey, Ill, all of whom 
served creditably. 





Purchase and Erection of Engineering 
Equipment 
Part I 


A. S. Loizeaux 
Electrical Engineer, Consolidated Gas, Electric Light and Power Company, Baltimore 


N the purchase and erection of engineer- 
| ing equipment certain well-defined steps 

are generally necessary, which may be 
outlined as follows: 


1. Determination of work to be done by the 
equipment 

2. Choice of general character of equipment 
to do the: required work 

3. Specifications to cover construction and 
performance of the various parts of the 
structure and equipment 
Contracts to cover price, terms of pay- 
ment, time and point of delivery, erec- 
tion and initial operation 
Following up manufacture, delivery and 
erection, inspection of material and equip- 
ment and necessary testing to insure that 
all terms of contract are fulfilled 


The above five items cover in general the 
work of the engineer in charge, and will 


vary materially with the variety of equip- 
ment met with in practical work. 

The engineer’s object in choosing meth- 
ods and equipment to accomplish desired 
results should be to get maximum reliability 
and efficiency with an ultimate minimum 


cost for fixed charges and operation. This 
object can generally be achieved by the 
employment of the best equipment obtain- 
able, of ample capacity and simple and 
rugged construction. This kind of installa- 
tion will not be the cheapest to buy or 
install, but will figure the cheapest in total 
costs over a period of years of operation. 
The engineer should realize that the final 
judgment of his work is not a theoretical 
or technical matter. His work will be 
judged by the same hard, practical tests 
that all other work is judged by. Does it 
work? Does it pay? Does it stand the 
test of time? 

To illustrate in a practical way the steps 
mentioned in the purchase and erection of 
engineering equipment, we will take the 
problem of unloading coal from barges at 
a water-front and transferring this coal to 
the bunkers of a boiler-house about 300 
feet distant from the water-front and 70 
feet above the water. 


Determination of Work to Be Done by the Equipment 

The engineer’s first step is the determina- 
tion of work to be done by the equipment. 

The power-plant design in the case which 
we have taken as an example contemplated 
an ultimate development calling for a maxi- 
mum power-house output of about 120,000 
kw. If 2.5 pounds of coal are burned per 
kw. hr., this output would require a maxi- 
mum use of coal of 300,000 pounds per 
hour, or 150 short tons per hour. A load 
factor of 80 per cent would indicate a 
maximum requirement of 2,880 tons per 24- 
hour day. It is, of course, desirable to 
unload coal in daylight in a working day 
of 8 hours, making the capacity of coaling 
equipment large enough to supply maxi- 
mum ultimate coal in an 8-hour working 
day. This condition to supply 2,880 tons 
per day of 8 hours would require an outfit 
of 360 tons capacity per hour, i. e. 8 x 360 
= 2,880. 

It is evident that there is much latitude 
allowed to the judgment of the engineer 
in the determination of the first point, that 
is, the capacity that he shall require of 
the equipment. One device working 8 hours 
for maximum coaling must be 360 tons per 
hour capacity, an equipment working 12 
hours would be 240 tons capacity, and an 
equipment working 24 hours would be 120 
tons capacity. 

It must also be remembered that it is 
not good engineering practice to rely on 
one equipment of this character for the 
entire supply of a station. The final judg- 
ment as to the best capacity applied to this 
problem was to provide two duplicate coal- 
ing equipments, only one to be installed 
at first, each equipment to have a maximum 
capacity of 300 tons per hour, or be able to 
supply maximum coal requirements in a 
10-hour working day. This gives reliability 
even under breakdown conditions, as each 
tower can supply the plant with coal. 
When desirable, both towers can work at 
the same time, supplying maximum coal in 
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5 hours, provided that barges laden with 
coal could be supplied and moved with suffi- 
cient rapidity. 

In the foregoing discussion of capacity, 
the question of barges was omitted for 
simplicity. The fact is that in the installa- 
tion in question, the supply of coal and 
barges and the movement of barges gen- 
erally limit the quantity of coal that can 
be unloaded in a given time. 

When it is necessary to trim barges, that 
is, to clean the coal off thoroughly, as when 
the barge is to be used for another coal 
customer, considerable time is required in 
addition to the unloading rate of the equip- 
ment. 

To enable operators to shift barges ra- 
pidly, several powerful electric winches 
were installed on the dock, provided with 
nigger-heads, around which the barge two- 
ropes are wrapped to provide the required 
movement. 


Choice of General Character of Equipment to Do 
the Required Work 

A wide range in character of equipment 
existed, with which coaling could be done. 

At the time that the coaling problem 
which we are considering was acted on, an 
older boiler-house at the same location was 
supplied with coal by an electric traveling 
bucket, with an operator in a traveling cab. 
The cab and bucket traveled together over 
the bunkers and out of the house over a 
steel gantry to the water-front, where the 
bucket was lowered to grab its load of coal 
from the barge. The bucket was then 
hoisted and returned over the bunkers to 
discharge its load. This method was ex- 
tremely slow, requiring 3 minutes per trip 
and giving a capacity of about 40 tons per 
hour. The gantry was originally designed 
to pick up coal from storage, but this fea- 
ture was never used, because of the unrea- 
sonably slow operation that would result and 
practical difficulties in moving the gantry. 

Before modern equipment could be sup- 
plied to the new boiler-house it was neces- 
sary to provide some temporary device to 
get coal into the new house. This was 
accomplished by erecting a common con- 
struction stiff-leg derrick on the water-front, 
which unloaded coal from barges, dump- 
ing it into an elevated crusher. The crushed 
coal was taken by side-dump trolley cars on 
the ground level to a skip hoist, which 
elevated coal to a point above the boiler- 











house roof. Another trolley car carried 
this coal from this point over the power- 
house roof to the new house. 

In choosing permanent coaling equipment 
for the new house the gantry type was 
eliminated because of its slow operation. 
The low-type unloader with cars and skip 
hoist and belt distribution over bunkers was 
proposed by a firm manufacturing coal- 
handling machinery, but it was rejected 
because of multiplicity of parts. The equip- 
ment finally determined on was a high- 
speed coaling tower, located on the water- 
front, with a structural steel boom over- 
hanging the water. A bucket grabs coal 
from the barges and lifts it into a receiv- 
ing hopper 105 feet above the water. From 
this hopper the coal passes through a two- 
roll crusher and into another hopper di- 
rectly above a cable railroad. The cable 
railroad is on the level of the top of coal 
bunkers in the boiler-house to be served. 
The cars are circulated in an endless route 
from the coaling tower over a bridge to 
the boiler-house, their load of coal is 
dumped in the proper bunkers without stop- 
ping, and the cars return to the coaling 
tower to be loaded. 

This equipment, it will be noted, is per- 
haps as simple as possible. All the elevating 
is done in one lift when the coal is picked 
up from the barge. Gravity then causes the 
coal to flow through hoppers and crusher 
to the cars. Horizontal transportation is 
done entirely by cars which are most re- 
liable and efficient for that purpose. 


Specifications to Cover Construction and Perform- 
ance of the Various Parts of the Structure 
and Equipment 

Having chosen the general character of 
coaling apparatus, it is now necessary to 
specify construction and performance re- 
quired of its several important component 
parts. 

No engineer can sit down and evolve 
complete specifications for highly devel- 
oped equipment. It is folly for any engi- 
neer to attempt to quickly master the mul- 
titude of great problems that are involved 
in. a large installation of electrical and 
mechanical equipment. The proper method, 
and one almost universally followed, is to 
call upon manufacturing and constructing 
concerns for their proposed specifications 
for equipment and construction to accom- 
plish the desired purpose. 
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In the case of the coaling tower under 
consideration, it was necessary to turn to 
outside concerns for the following: 


(a) Caisson foundations 

(b) Structural steel tower and bridge 
(c) Coal-hoisting machinery 

(d) Cable railway cars and drive 


To obtain best results, of course, it 
is necessary to invite the most reliable and 
capable firms to bid. If the engineer is in 
doubt who is best fitted to do certain work, 
or supply certain equipment, he can get 
such information from several convenient 
sources. 

The advertisements of trade journals are 
constantly revised lists of bidders. The 
engineering society journals carry an- 
nouncements and advertisements of capable 
firms. From these and other sources of 
information the engineer can quickly cull, 
if he does not already know, the names of 
proper parties to confer with on the pros- 
pective work. 

For competition it is, of course, necessary 
to have two or more bidders. It may be 
advisable to have as many as five if there 


are that many entirely competent parties. 
Beware, however, of inviting the irrespon- 


sible or incapable bidder. He will make 
promises he cannot fulfill, or quote a low 
price which will not see him through the 
contract, and then abandon the work. The 
character of a contractor is important. 
One will haggle at every doubtful point and 
seek extras at every turn. Another will 
fulfill his contract without question and give 
his client the benefit of the doubt. 

A good rule in the selection of bidders is 
to invite only those whom you are willing 
to have do the work, and treat them all im- 
partially, awarding the contract to the one 
offering the best proposition, all things con- 
sidered, which does not always mean the 
proposition of lowest price. 

We will now turn to the several parts of 
the structure and equipment under consid- 
eration. 

Caisson Foundations—The foundation 
problem for the coaling towers was serious 
because 50 feet of silt overlaid bottom of 
satisfactory character, and this silt was 
slowly moving, carrying with it any ordi- 
nary structure supported on piles driven 
through the silt. It was found necessary 
to sink four 10-foot diameter concrete cais- 
sons 70 feet deep, penetrating the hard bot- 


tom for about 20 feet, making a solid and 
immovable foundation for the steel struc- 
ture. The two most experienced foundation 
concerns in the country were turned to, 
with the result that one company built the 
caissons for the first tower, and the other 
company the caissons for the second. By 
turning to the engineering and construction 
firms best fitted in this country for this 
work, we not only secured permanent struc- 
tures, but were ourselves relieved from the 
serious responsibility of providing founda- 
tions that might fail under adverse condi- 
tions. 

Structural Steel Tower and Bridge.—The 
steel structure for tower and bridge was 
roughly designed by the owner’s designers; 
that is, the general size and character of 
the structure was determined and loading 
given. The result is called a setting plan. 
This drawing or setting plan was then sub- 
mitted to the structurai steel firms for com- 
petitive bids, it being specified that the suc- 
cessful bidder should completely check the 
design and be responsible for its strength, 
and detail all of the parts. The price in 
such cases is given on a tonnage basis, so 
that moderate changes in design or size of 
members will not affect the contract. 

Structural steel is sometimes let for de- 
livery only, painted one shop coat. This 
was done in the first tower because of the 
unusual difficulties of erection over water. 
An erecting company made a better propo- 
sition than the firm supplying the steel. 

It is generally better to include erection 
in, the steel contract, as this avoids division 
of responsibility for errors between the 
fabricator and the erector. This method 
was followed in letting the contract for the 
second tower. 

The steel structure is simple, consisting 
of a comparatively few clean, heavy mem- 
bers. This feature shows a modern ten- 
dency to use a single heavy member for 
both tenston and compression instead of 
two tension members. It produces a neater 
structure less liable to rattle, and requiring 
less attention for up-keep. 

Coal-hoisting Machinery.—In drawing up 
specifications for hoisting machinery, the 
few leading manufacturers of such ma- 
chinery were asked for specifications and 
prices. Complete information as to our re- 
quirements were submitted to them, and con- 
ferences were had with their engineers, 
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Here it is important to note that a per- 
sonal conference with capable engineers of 
a manufacturer will accomplish more than 
weeks of corresponding. It is also highly 
desirable to have the contracting engineer 
familiar with conditions on the site. 

A careful survey of manufacturers’ spe- 
cifications led to the choice of equipment 
as follows: 

A 2-ton clam-shell bucket is used. The 
hoisting rope is operated by a drum driven 
by a powerful direct-connected electric mo- 
tor. The outward travel of the bucket is 
accomplished by a trolley carriage on the 
boom, this carriage being hauled out by a 
separate trolley drum and motor; the in- 
ward travel of the carriage is caused by 
the weight of the bucket when the brake of 
the trolley drum is released. Both hoist 


motor and trolley motor are 3-phase, 440- 
volt. When the bucket is lowered, its weight 
causes it to fall almost like a free body 
until the motor on the drum shaft is driven 
at over synchronous speed, when regenera- 
tion occurs, sending energy back into the 
supply system and limiting the speed of the 


falling bucket. To stop the bucket, a power- 
ful water-cooled brake is applied, producing 
a shock to the tower and equipment often 
greater than the shock produced by full 
hoisting torque when the loaded bucket is 
picked up from the barge. 

Impact.—This action of stopping the fall- 
ing bucket is a good example of impact 
stresses, which are generally far in excess 
of dead-load stresses. The kinetic energy 
of the falling bucket when stopped abruptly 
by a powerful brake is almost equivalent 
to a hammer blow. The entire structure 
and equipment must be designed to with- 
stand these stresses with an ample factor 
of safety. The hoisting rope, boom, boom- 
guys, trolley-hoisting drum and tower are 
all subject to the impact, which is con- 
trolled by the design and adjustment of 
the brake. 

Engineers of manufacturers are ready 
and anxious to explain the design and merits 
of their apparatus, and by giving each bid- 
der an attentive hearing the purchasing 
engineer can gain valuable knowledge of 
the apparatus offered, with minimum ex- 
penditure of time and effort. 

Cable Railway Cars and Drive—Several 
makers of cable cars, those having the most 
experience in handling coal, were followed 


in their standard specifications for this 
equipment. Side-dump 3-ton cars were 
chosen, loaded by two large hand-operated 
coal valves in the coaling tower and pro- 
vided with hand-operated cable grips for 
starting and stopping, and also for chang- 
ing over where the cable goes to the driv- 
ing machine. After a short period of op- 
eration it was found that considerable time 
was lost in the loading of cars and also in 
changing over by hand where the cable 
changes. These difficulties were overcome 
by substituting a very large air-operated 
coal gate for loading. This valve has a 
clear opening of 2 feet 6 inches by 4 feet, 
and fills a car in from 3 to 5 seconds. 

An automatic device was later installed 
for ungripping and regripping where the 
cable changes. This greatly increased the 
speed of operating the coal cars, which 
had been the limiting feature of capacity. 
These changes are mentioned as examples 
where a greater familiarity with the latest 
and best installations might have avoided 
subsequent changes and given better satis- 
faction from the start. The manufacturer 
in specifying a hand-operated loading valve 
and hand-operated grips was doubtless in- 
fluenced by a desire to hold down his com- 
petitive price and get the order. In this 
case neither manufacturer originally offered 
these automatic devices. The engineer in 
charge should, therefore, remember to in- 
quire for possible improvements beyond 
what the manufacturer’s specifications may 
contain. 

Automatic Equipment—In drawing up 
specifications it should be remembered that 
labor is in general the most expensive item 
in operation, and where it is possible to 
eliminate a single laborer at a wage of 
$3.50 per day, or, say, $1,000 per year, an 
investment as high as $5,000, or even $10,- 
000, may be justified. Interest and de- 
preciation on the investment should pay the 
laborer’s wage, and operation will in gen- 
eral be more reliable and rapid than with 
the laborer. It will often be found that 
the value of more rapid operation is greater 
than the saving in operating wages. 

Capacity—The capacity of any plant or 
process is limited by the capacity of the 
weakest link in the chain. Thus in the 
coaling system under consideration the ca- 
pacity may be limited ‘by any of the fol- 
lowing: the coal supply or barge supply, 
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or the movement of barges; the coal hoist or 
bucket or trolley or the skill of the opera- 
tor; the hoppers or coal crusher or coal 
gate, or, finally, the cable road or cars. 

It is necessary to consider an entire chain 
of operation to insure that no weak link will 
limit the capacity of the entire system. 


The skill of operators is also an important 
factor and should be eliminated where pos- 
sible. In an operation such as coal hoist- 
ing, an expert operator may easily lift twice 
as much coal as an inefficient man, and 
there are relatively few men who have the 
natural qualities to make an A-I operator. 























How a Portable Mixing Plant Was Used to 
Solve a Construction Problem 


HEN constructing the 6% miles of 
W 12-duct subway between Union and 


Passaic, N. J., and the 2% miles 
of 24-duct subway between Jersey City and 
Newark, N. J., the New York Telephone 
Company was confronted with problems 
which compelled some radical changes in 
equipment. 

The construction of the subways was of 
multiple duct tile with a concrete founda- 
tion and concrete top protection, and all 
manholes were built entirely of concrete. 
The road on the Union-Passaic job being 
very narrow and lined with swamps on both 
sides, the mixing of this concrete would 
have necessitated the building of platforms 
in the swamps for the mixer and material 
about 500 feet apart and at a very high 
cost. This concrete mixing plant mounted 
on an automobile truck was the answer. 

The outfit consisted of a power batch 
concrete mixer mounted on a 7-ton Packard 
motor truck, which was also equipped with 
two gravity hoppers, one for sand and the 
other for stone, in addition to a tank for 
water. The materials for the concrete were 
gathered at a convenient place on the job, 


and the sand and stone loaded into the hop- 
pers by a scoop conveyor, manufactured by 
the Portable Machinery Company, Passaic, 
N. J., and shown in one of the illustrations. 
Bags of cement were also put on board, 
and fully loaded; the outfit carried material 
sufficient for 5 yards of concrete. 

The power mixer was fed by a laborer 
on the truck shoveling sand and stone from 
openings at the bottom of the gravity hop- 
pers. The concrete was poured directly 
into the truck or manhole excavations by 
means of a spout. The truck driver, with 
a little practice, found it possible to regulate 
the forward movement of the truck to give 
the required thickness to the concrete in 
the truck, so that little hand-spreading was 
necessary. The saving of this equipment 
on this job was very great. 

On the Jersey City-Newark job, although 
it was possible to mix the concrete in the 
usual way at stations along the trench, the 
use of the automobile mixer was found to 
be about 25 per cent cheaper than the fixed 
concrete mixing stations and the dumping’ 
of concrete into the trench and manhole 
excavations from wheelbarrows. 
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By W. A. 


HILE very much has been said upon 
W the subject of horse versus motor 

truck, the following comparison will 
illustrate in a striking way the difference 
between the two methods, and may present 
the matter in a new light. 

The average two-horse team will haul 2 
tons over the average road at a speed not 
greater than 3 miles per hour. Allowing 
one hour for the noonday stop, and another 
hour for loading, unloading, resting on 
grades, and miscellaneous delays, it is safe 
to say that the team will in a 10-hour day 
cover not more than 24 miles. But at least 
one hour in the early morning before start- 
ing on the trip, preferably longer, must be 
allowed for the horses to be fed, curried, 
harnessed and watered, also part of the noon 
hour must be devoted to care of the horses, 
and at night after working hours some little 
time must be devoted to feeding, watering, 
bedding and currying them. All of this extra 
work must be done outside of the 10 work- 
ing hours, to say nothing of veterinary ser- 
vices. 

With the truck, no preliminary work is 
necessary except a few moments’ inspection 
every morning, desirable in any piece of 





Loaded Truck Gains 168,000 Miles over Team 
in Five-Year Haul 


Carpenter 


Arkansas Roads Built by Motor Trucks 





U. 8. MOTOR TRUCK FOR ROAD WORE 





machinery. Allow the same two hours’ lost 
time each day for truck as allowed for team, 
though the hour allowed for such delays will 
be confined to loading, and the greater part 
of this time loss will be eliminated. At the 
close of the first day the truck will be 136 
miles from the place of starting. (Remem- 
ber the team has made but 24 miles.) At 
the close of 300 days, the truck will be 
40,800 miles from the starting point, though 
during the 300 days the team has covered 
only 7,200 miles. In other words, the truck 
has carried 2 tons 33,600 miles further than 
the team did in the same length of time. 
Keep this up, for say, five years—if the 
horses are able to work steadily 300 days 
per year for five years——and we find the 
truck 168,000 miles ahead of the team. 
Counting feed, care and up-keep of team, 
harness and wagon, the cost of operation 
and maintenance is about the same for the 
truck as for the team. 

Hence, there can be no argument concern- 
ing the efficiency of the two methods of haul- 
ing. The investment, of course, is much 
greater with the trick than with the team, 
but, as will be seen from above, the results 
are not favorable to the use of the horse. 






The illustration herewith 
shows a Model R U. S. mo- 
tor truck equipped with pneu- 
matic tires and contractors’ 
dump body of 6,000 pounds 
capacity. This particular 
truck is used in road con- 
struction work in Arkansas by 
the Southern Improvement 
Company, at Little Rock, 
Ark. This company has been 
using U. S. road building 
trucks with excellent results, 
having standardized on this 
equipment alone. 

Two of these trucks were 
driven from the factory at 
Cincinnati to Little Rock 
for delivery. The trucks ar- 
rived in first-rate condition 
and were put to work im- 
mediately. Many other con- 
tractors have had similar ex- 
periences. 















Flood Lighting for Night Work 


For Speed, Safety and Availability Electric Projectors Are Particularly Valuable 


T the present time, when contractors are 
A being called upon to do a large amount 

of construction and repair work at night, 
the question of the best form of illumination 
is one of considerable interest. 

For such classes of work, where it is a matter 
of lighting large areas distinctly, flood lighting 
by means of incandescent lamps and projectors 
is admirably suited. This form of illumination, 
which has been brought to a high state of de- 
velopment by the General Electric Company, 
may be described as search-lighting on a small 


scale. The difference is that it brings a near-by 


placed where wanted, there is a considerable 
saving in power. As for ease of installation, 
the character of most building jobs renders it 
difficult or impossible to run wires to every 
place where light is needed, and it is also more 
or less impractical to have poles all over the 
place. By the use of projectors, the main 
source of light is concentrated at one or a num- 
ber of points that may be at some distance from 
the actual area to be illuminated. From these 
stations the flood lighting projectors may be 
so directed as to illuminate those points most 
ia need of it. 


NIGHT VIEW OF CONSTRUCTION WORK ON A LARGE FACTORY SHOWING EFFECTIVE LIGHT- 
ING BY INCANDESCENT LAMPS AND PROJECTORS 


area into clear view, instead of being concen- 
trated on some object miles away. 

Other features tend to make flood lighting 
desirable. Aside from the increased safety 
and convenience which its use obtains, are its 
cheapness, ease of installation, and saving of 
power. In considering the first of these, its 
comparative cheapness is due to the saving in 
the cost of copper. Since wires do not have 
to be run all over the job, and since one light- 
ing unit will replace a number of incandescent 
lamps, there is a saving in the number of lamps. 
Further, since the unit is extremely efficient 
because practically all the light of the lamp 
bulbs is utilized, and all light projected is 


As to safety, a job is safe in direct propor- 
tion to the clearness of the illumination fur- 
nished ; also, men can work better and faster in 
good light. 

The character of projector to be used de- 
pends entirely upon the class of lighting de- 
sired. For lighting large areas, the type L 15 
projector, which gives a very wide beam and 
well-diffused light, is the one which is best 
adapted. Standard 110- or 220-volt, 300- to 
1,000-watt lamps can be used with it. While 
it is adaptable to all types of flood lighting, it 
was especially designed for lighting such places 
as shipyards, railroad classification yards, and 
construction work. 








The Cost Factors of Engineering Practice 


By C. H. Young 


President, Central States Engineering Company, Muscatine, lowa 


tice, it has been discovered that cost fac- 

tors are of great variety and are depen- 
dent upon the class of service that the engi- 
neer performs. There are involved, also, the 
type of organization, the kind and extent of 
trade area tributary to the locality within 
which the engineer functions, the amount 
of energy spent in educational work of 
clients and of the engineer, himself, in 
continuance of business, the manner of de- 
velopment, and the period of development. 
There appears to be no general method of 
procedure adopted by engineers, and it is 
therefore impossible to make a standardiza- 
tion of factors applicable to every case. 


I analyzing the cost of engineering prac- 


Classes of Engineers 

It is consequently necessary to divide en- 
gineers into seven classes. 

The Class A engineer may or may not 
have a technical education, has his office 
at hothe and operates a one-man practice. 

The Class B engineer has a small office, 
employs assistants part time, and operates 
the rest of the time in one-man practice. 

The Class C engineer has a business or- 
ganization, a stenographer, a chief engineer, 
and departments, employing a number of 
men in order that he may perform various 
classes of service. 

The Class D engineer holds some position 
which provides office equipment and salary 
and devotes part time to private practice. 

The Class E engineer is a professor who 
devotes excess time to private practice in 
order that he may gain such experience as 
will enable him to be better qualified to 
teach the subject which he has in hand. 

The Class F engineer consults only on 
special projects and confines himself to de- 
velopment only on large projects along a 
particular line. 

The Class G engineer does some contract- 
ing and fills in his time practicing engi- 
neering. 


Cost of Engineering Education 
It seems proper at this time to discuss 
somewhat the cost of an engineering edu- 
cation, because this is the foundation for a 


lasting superstructure of engineering prac- 
tice. Considering that the cost of a college 
education is $500 per year and that some 
classes of engineers would require a four- 
year course and some six years, some engi- 
neers acquire a larger part of their educa- 
tion through their personal ability to study 
out problems in their own way. So the 
factor of education fluctuates in that it de- 
pends upon a man’s ability to apply his 
knowledge practically before it can be as- 
certained what the value of that knowledge 
is to his business. In general, however. 

Class A requires 4 years at $2,000; practical ex- 
perience $1,000. 

lass B requires 4 years a 
perience $1,500. 

Class C requires 4 
perience $3,000. 

Class D requires 4 
perience $5,000. 

Class E requires 6 years at $3,000; practical ex- 
perience $3,000. 

Class F requires 6 
perience $3,000. 

Class G requires 4 years a 
perience $2,000. 

It has been computed that 25 per cent of 
their time is all that classes D and E can 
devote to practice because of other duties. 
In considering practical experience, a 5- 
year period has been used. 

NECESSARY EQUIPMENT 
Class A, tools and fixtures, transportation facilities 


$2,000; practical ex- 


= 


$2,000; practical ex- 


> 


years a 


years at $2,000; practical ex- 


$3,000; practical ex- 


= 


years a 


$2,000; practical ex- 


_ 


$2,000, 
$ Class B, tools and fixtures, transportation facilities 
3,000, 
$ Class C, tools and fixtures, transportation facilities 
1,500. 
$ Class D, tools and fixtures, transportation facilities 
3,000. 
$ Class E, tools and fixtures, transportation facilities 
1,000 

Class F, tools and fixtures, transportation facilities 
$2,000 

Class G, tools and fixtures, transportation facilities 
$3,000. 


Continuance of Business 

Ordinarily, the first year of Class A’s 
time furnishes the engineer 50 to 70 per 
cent employment; the second year, 60 to 80 
per cent employment; the third year full 
time. After the third year, he usually en- 
ters into Class B and continues with 50 
per cent assistants the fourth year, 75 per 
cent assistants the fifth year, and full-time 
assistants the sixth year. If he is success- 
ful and energetic and has the proper per- 
sonality and natural ability, he will enter 
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the seventh year with more than one assist- 
ant and be in Class C. In the tenth year of 
practice he has good chances of operating 
three or four departments, if he is energetic. 

It may be necessary some time during this 
career for him to enter Class D in order to 
fill in part time in some position, or he may 
be side-tracked into Class E for a time or 
permanently. There is also a chance of 
side-tracking into Class G, but very few 
engineers reach Class F until after long 
years of experience. Very often a Class E 
man starts in Class A and develops more 
rapidly, arriving usually in Class F after he 
has the business ability. It seems necessary 
to discuss this question because these facts 
are the foundation for considering the cost 
factors in engineering practice, and almost 
any formula which might be created would 
consist almost wholly of variables. In solv- 
ing for X, which would represent the in- 
come of the various classes, only general 
statements can be made, which would be 
modified by the various conditions entered 
into. It can be said, however, that there 


are items which enter into almost every 
practice which may be enumerated as fol- 


lows: 

Promotion Expense—This item covers 
the expense of promoting jobs, dues to as- 
sociations, etc. It is necessary for the engi- 
neer to keep up with the times in order 
that he may better serve his clients, ‘just as 
any lawyer, dentist, doctor, or other pro- 
fessional man must acquaint himself with 
the newest ideas. He must also watch the 
change of personnel of different bodies of 
men and keep them in touch with his quali- 
fications in the work he is doing, in order 
that the best interests of his business may be 
perpetuated. 

Bonds.—This item represents the cost of 
surety bonds, which amounts to I per cent 
of the penalty of the bond, or 1 per cent of 
the bond required. As the amount of the 
bond furnished is fixed by the parties re- 
quiring the bond, this is an indefinite ex- 
penditure. The amount of the bond is 
paid by the engineer and is an item of ex- 
pense. 

Insurance-——This item represents the cost 
of workingmen’s compensation, which is 
compulsory under state law. 

Traveling Expense —This item represents 
the expense of traveling to jobs one does not 
get, and of visiting jobs under construc- 


tion, in order to secure information. There 
are many trips necessary in order to get 
final settlement on the work after it is com- 
pleted. This also includes expenses to so- 
ciety meetings in order to keep up with the 
times. 

War Tax.—This item must be added to 
all costs, as it represents the tax not only on 
profits but also on telephone, telegraph, and 
express bills. 

Interest on Investment.—This item must 
be a part of all estimates of cost, amounting 
at present to 7 per cent. 

Interest on Jobs.—This item is not inter- 
est on investment, but interest only on 
money borrowed to carry on jobs during 
the process of the work. Engineers must 
receive their wages, and expenses must be 
paid, whether or not collections are made. 
Very few assistant engineers have enough 
money to wait until preliminary expense 
is paid. Again, a great many warrants 
must be discounted from I to 4 per cent, 
dependent upon the credit of the project, 
before the banks will cash them, because 
the banks have to hold these warrants until 
the bond issue is put through. Many war- 
rants are marked “Not paid for lack of 
funds.” 

Discount—As mentioned above, it is 
sometimes necessary to discount warrants 
and hold bills between board meetings. 
Sometimes one cannot cash these warrants 
for several years. 

Job Expense—This item includes mis- 
cellaneous transportation of men; expense 
of lost time for men who receive steady 
pay; storage, job office rent, etc. 

Repairs—This includes the cost of re- 
pairs to tools and equipment, and tools 
lost or stolen. 

Depreciation—Every engineer must pro- 
vide for depreciation on his equipment, 
which amounts to Io per cent per annum on 
the cost of the equipment. In some cases 
this should be doubled. 

Risk.—This factor is indeterminate. 
Sometimes during preliminary surveys the 
bills are not paid. The preliminary bond 
sometimes is insufficient, or the work is 
held up by legal procedure so as to be detri- 
mental to the engineer’s pay. The money 
must often be borrowed for an indefinite 
time to carry on business and discounts. 
Fees for testimony at $1.35 to $4.00 per day 
can be enforced by law. 
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Office Expense-—This item represents 
stenographer, rent, light, heat, janitor, post- 
age, telephone, telegraph, control systems, 
books, supplies, advertising, and expenses 
of like nature. 

Salaries —The question of salaries is a 
local one and is easily determined by a sum- 
mation of the salaries paid during the year, 
but it is hard to anticipate just what salaries 
should be paid on any particular job, be- 
cause of the fluctuation of the other factors 
involved. One can draw general conclu- 
sions only after a definite experience in a 
particular locality and after a careful com- 
putation of costs and the various factors in- 
volved, before he can determine what is a 
fair amount to pay in salaries. It is often 
hard to tell until after several months into 
the next year’s business what the profit of 
the business is, and until all the collections 
have been made for the previous year. 
Sometimes accounts of one year will not be 
paid for months after the year’s work has 
been completed, therefore the determination 
of profit cannot be ascertained definitely 
until one knows whether or not he has any 
bad accounts. Many a business has failed, 
not because there was no profit in the ex- 
ecution of the work, but because of un- 
collectible accounts. 


Method of Cost Keeping 

The method of cost keeping which has 
been adopted by the Central States Engi- 
neering Company is to make out a ticket in 
duplicate for each job performed each day. 
We file one of these tickets under the cli- 
ent’s name, and one ticket under the em- 
ploye’s name. From these tickets under the 
employe’s name we make up his salary, and 
from the tickets under the client’s name we 
make up the client’s bill, which may con- 
sist of the work of several men. These 
tickets are 3 x 5-inch and can be filed away 
in an ordinary card index box. They are 
made up in little books, 50 to a book, and 
each man makes out his own ticket. Be- 
low is a copy of the form used. No ma- 
terial is secured without an order, and this 
keeps the record of the amount of materials 
purchased on the stubs df the order book. 
In this way, it is possible to keep account 
of every transaction and every item, 
whether it be transportation, time on pro- 
motion, traveling expense, or any of the 
items above enumerated. 

One factor that is indeterminate but must 
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be taken into account is the loyalty of the 
employe and his abidance by the ethics of 
the profession. Often this item is very 
large when one has to keep training men 
over and over again to fill the different de- 
partments of the work. While it is always 
a source of gratification to see one’s em- 
ploye advance, there becomes a limit to the 
amount of salary that can be profitably 
paid. One year may be a good year and 
the next year a bad one, so that the cost 
of doing business may fluctuate with busi- 
ness conditions, and the employe, not hav- 
ing the facts at hand, may jump at con- 
clusions and attempt to supplant the em- 
ployer after having been nursed and fed 
to a healthy condition. As a usual thing, 
this class of employe receives the same 
treatment when, in later years, he fills the 
shoes of his employer. 


Profit-Sharing Plan 
Whether or not the employe should re- 
ceive an apportionment of the profit de- 
pends upon his loyalty, his attention to busi- 
ness, the success of his work, and the class 
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of service the engineer performs. 

again, it depends upon the value of busi- 
ness over a period of years, taking the good 
years with the bad years, the successful col- 
lections of accounts, and the education of 
clients. This factor of education of cli- 
ents fluctuates greatly with the need for it. 
Any business, however, needs to educate its 
clients. Very few clients understand the 
functions of an engineer, because they 
would almost need to be engineers them- 
selves in order to realize what is necessary 
to produce certain results. The client of 
an engineer is just like any ordinary man 
who goes to our legislature; he cannot be 
expected to be versed in every question 
from the boll-weevil to the flying machine, 
but he must inform himself upon various 
subjects in order to determine his course 
in voting. If an engineer does not give 
his clients a conception of engineering serv- 
ice, he cannot expect much business. It is 
my opinion that the education of clients is 
one of the largest factors of cost which 


enter into the engineering practice. 


Organization Outlines 

Engineers operating in Class C, espe- 
cially, must devise some operating plan and 
feed it down to the different departments 
in some systematic method. There is a cost 
factor here, then, for devising ways and 
means to economically transmit the respon- 
sibility to the various departments. Quite 
a bit of money can be saved clients where 
men in different departments are experi- 
enced and advanced in a particular class 
of work, thus rendering competent service 
which could not be given by one engineer, 
who would not be versed in all kinds of 
engineering business. This factor, then, 
would aid in the economic carrying out 
of a project of larger magnitude. Lelow 
is given an organization outline which 
might be a factor in successful operation, 
consequently a factor of cost. 

ACKNOWLEDGMENT.—From a paper presented before 


the 1921 convention of the Iowa Engineering Society, 
Des Moines, Iowa. 








OWNERSHIP 














CHIEF ENGINEER 











STENOGRAPHER 








CONSULTING 
ENGINEER. 


ORGANIZATION 
ENGINEER 


OFFICE 
ENGINEER 























MUNICIPAL 
ENGINEER 


DRAINAGE 
ENGINEER. 


SURVEYS 
ENGINEER. 


























| Reserves & FLUCTUATING EMPLOYEES | 





ORGANIZATION PLAN OF CONSULTING ENGINEERING COMPANY 





A Truck-Mounted Crane 


Facility of Movement Makes This Machine Suitable for Great 
Diversity of Work 


ability in freight handling and contracting 

machinery, a portable swinging crane of 
the locomotive type which can be mounted on 
a motor truck has been developed. The illus- 
trations given herewith depict a 4-ton crane 
mounted on a 7%-ton Mack chassis. The 
crane is the full-swinging type, rotating through 
360 degrees, is self-contained, and is driven by 
a separate, water-cooled, 4-cylinder engine, with 
large fly-wheel capacity to handle the sudden 
application and release of the load. It is de- 
mountable, permitting the truck to be used for 
other purposes. The design of the crane fol- 
lows the usual lines and has been developed 


B titty in of the demand for extreme port- 


tion to an electric line can be made, or electric 
equipment can be placed on the crane to sup- 
ply the current. The crane without mounting 
or boom is approximately 8 feet 6 inches in 
length, 7 feet in width, and 8 feet in height 
from the mounting line to the top of the cab. 

Manned by a crew of three, this Mack motor 
crane is capable of setting more telegraph and 
trolley poles than could be set by three gangs 
of men dependent on hand methods. Similar 
economies over manual operations are realized 
by using the motor crane equipment with a 
clam-shell bucket for unloading bulk material 
from freight car to pile and from car to track. 
Also, on excavating jobs which are not of 

















CRANE MOUNTED ON MACK TRUCK HELPS SOLVE MANY CONTRACTOR’S PROBLEMS 


and built by the Universal Crane Company of 
Cleveland, Ohio, for the International Motor 
Company, New York. 

The crane has a capacity of 3 to 4 tons and 
is designed for ordinary lifting. It is fitted 
with a hoist block and hook for a %-cubic- 
yard clam-shell bucket and an electric lifting 
magnet. It is equipped with a 14- to 28-foot 
boom, depending on requirements. Its stand- 
ard capacity rating with a 20-foot boom is 3 
tons at a 12-foot radius, and loads of 1% tons 
may be handled at any radius up to 20 feet. 

The crane is operated by one man on the 
platform with all operating levers in easy 
reach. In case the lifting magnet is used with 
a gasoline motor-driven crane, a plug connec- 


sufficient magnitude to warrant the removing of 
a large and cumbersome steam derrick, this 
portable crane proves its worth. 

A few of the uses to which this equipment 
may be put are: clearing street traffic of wreck- 
age resulting from fires or collisions; loading 
and unloading vessels when the usual wharf 
facilities are lacking; unloading coal from cars 
to pile and from pile to truck, or directly from 
car to truck; setting telephone and telegraph 
poles ; handling trolley rails ; razing small build- 
ings; excavating when the extent of the opera- 
tion does not warrant the setting of a large 
and more cumbersome steam derrick; handling 
material for the erection of many types of 
small buildings. 
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The Advantages of Double-Acting Pile Hammers 


can be driven faster with a double-acting 

hammer than with any other type. Its 
rapid and continued blows keep the piling in 
constant motion and are obviously more effec- 
tive than the fewer blows of a hammer which 
depends upon its weight alone for driving en- 
ergy. The superiority of the double-acting 
principle has been demonstrated frequently 
when hammers of various types have been used 


|: has been well established that sheet piling 


A DOUBLE-ACTING HAMMER 
BRIDGE, CHICAGO 
The sheet piling was 50 feet long and was in the river about a year before it 
Was pulled, but the hammer extracted it without difficulty 


side by side on the same job. The double- 
acting pile hammer is particularly advantage- 
ous in driving batter piling. A drop-hammer 
or a single-acting hammer, relying entirely on 
gravity for the force of the blow, loses much 
of its effectiveness when its weight falls at an 
angle, its striking force being greatly reduced 
by friction. With the double-acting hammer, 
on the other hand, the friction incident to the 
position of the hammer is of minor importance, 


WORKING ON THE MICHIGAN AVENUE 
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since the piston is moved forward by steam 
or air pressure exactly the same as when driv- 
ing vertically. This refers especially to the 
driving of heavy wood or concrete batter piles, 
for which large hammers are used. 

For driving wood sheeting, also, there is a 
decided advantage in favor of the double-act- 
ing hammer. It drives much faster than other 
hammers and prevents waste due to splitting 
and brooming of the pile tops, which invariably 
occurs when light drop hammers or mauls are 
used. 

The McKiernan-Terry pile hammer, manu- 
factured by the McKiernan-Terry Drill Com- 
pany, 19 Park Row, New York City, is a dis- 
tinctive type, characterized by simplicity, com- 
pactness and durability. This hammer is 
claimed to have fewer moving parts than any 
other pile hammer now manufactured, and 
these, being entirely enclosed, cannot injure the 
operator in charge and are free from disar- 
rangements which might otherwise be caused 
by accidental exterior damage. These hammers 
can be operated with either steam or com- 
pressed air. A change from one power to the 
other can be made without adjustment of the 
valves or other parts. Nos. 1, 2 and 3 of the 
McKiernan-Terry pile hammers are used for 
driving wood sheeting from 2 to 3 inches in 
thickness, or like sections of steel sheet piling. 
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The depth to which they will drive in average 
material in advance of excavation varies ac- 
cording to the size of the pile hammer, from 
6 to 10 feet for wood piling and from 10 to 
15 feet for sheet steel piling. Further depth is 
reached by repeating the operation of driving, 
excavating, and again driving. Special fea- 
tures of construction of these hammers, such 
as the freedom from any projections, enables 
them to work in close quarters. This makes 
it possible to drive close to a wall, or, when 
a second course of sheet piling is being driven, 
to reduce to a fraction of an inch the distance 
between the courses. With a No. 1 hammer 
which measures 6 x 8 inches in cross-section, 
the space actually needed under such conditions 
is % inch, while No. 3, having a cross-section 
of 9 by 9% inches, required % inch. 

The illustration on page 71 shows a No. 6 
McKiernan-Terry hammer at work on the 
Michigan Avenue bridge, Chicago. This ham- 
mer has a net weight of 2,900 pounds, is capable 
of delivering 275 strokes per minute at 2,402 
foot-pounds energy per blow, and has over-all 
dimensions of 73 by 21 by 16 inches. The sheet 
piling on this job was 50 feet long and was 
in the river for about one year before it was 
pulled, but the hammer had no difficulty in 
extracting it. This was done by simply re- 
versing the action of the hammer. 


What Does the Contractor Need? 


1. Competition on projects confined to 
legitimate contractors only. 

2. A code of ethics, lived up to by all 
competitors, and covering enough territory 
to be effective. 

3. Some method of making sure that all 
his competitors have full quantities in their 
estimates, for a contractor may make a com- 
plete and correct estimate himself, but if any 
of his competitors have failed to take off 
complete quantities of material he is handi- 
capped that much in the competition. 

4. Proper, fair and safe contracts with 
owners on forms prepared by contractors. 

5. Proper, fair and safe contracts with 
subcontractors on forms prepared by con- 
tractors. 

6. A method of requiring manufacturers 
and material dealers to quote preferential 
prices to contractors, or to sell only through 


contractors. 


(The material dealers and manufacturers 
have gotten together in many districts; in fact, 
a national movement is on to require manu- 
facturers to dispose of their products, such as 
brick, tile, cement and plaster, only through 
the local dealer, the argument being that. the 
local dealer is the natural outlet and main- 
tains a business, hence is entitled to a profit 
on every manufactured article entering his 
town. If this is so, the contractor is the next 
natural outlet. He maintains a business too, 
and it is up to him to insist that the material 
dealer recognize him as the next regular out- 
let, or to eliminate the dealer and deal direct 
with the manufacturer.) 


7. A healthy competition in materials. 

8. A plentiful supply of competent me- 
chanics and enough apprentices to assure a 
future supply of mechanics. 

Orin P. Bailey, Orin P. Bailey Company, Minne- 


apolis, Minn., in the Bulletin of the Associated Gen- 
eral Contractors, January, 1921. 





of great value to the reader. 





The Value of Catalogs to a Contractor? 

Frequently you are confronted with the question of who makes a specific kind of 
frequently contain cost data, construction methods, and tables for estimating, which are 
Contractors should carefully read over the lists of catalogs 
on pages 53 and 54, and secure such material as will benefit them in their work. 
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Maintaining Park Roads 


As a result of careful planning to attain the “City 
Beautiful,” most main arteries of travel from one 
section of a city to another is through its parks, 
this produces very heavy traffic. 

Quite often, parks containing hundreds of acres had their 
beginning in just a small plot of ground; additions were 
made, the management changed frequently, and as a 


consequence one single park may contain almost every 
kind of road. ; 


To be able to repair the various roads, a large amount of 
equipment is required. 


The beautiful parkway shown above constructed of 


STANOLIND 
PAVING ASPHALT, “C” 


has been in use for over 5 years, and at the present time it 
is in perfect condition, without one cent having been spent 
for maintenance. 





We believe that no better kind of roadway for parks was ever devised 
than those of asphalt. 

Our booklet “Stanolind Paving Asphalt” containing information regard- 
ing this type of road as well as all other asphaltic roads will be mailed 
free upon request. 


STANDARD OIL COMPANY 


(INDIANA) 
910 So. Michigan Ave. Chicago, Ill. 








When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 





A Portable Screen for Gravel 


Ready and Rapid Screen Replacement Makes Outfit Valuable for Producing 
Material of Any Size Desired 


RAVEL is one of the best natural mate- 
C. rials for road-building purposes. A 

gravel bank which contains gravel in 
proper proportions for road building is 
extremely rare. Practically all natural gravel, 
whether it is to be used for.concrete aggre- 
gates, bituminous macadam, or gravel roads, 
and also railroad ballast, must be screened be- 
fore using. No two gravel banks or pits are 
alike; each varies in the percentage of coarse 
and fine gravel as well as in the percentage of 
sand, silt and other foreign substances. 

A good gravel road requires a definite pro- 
portion of coarse and fine gravel and should 
be free from loam. A limited’ amount of clay 
is permissible; too much clay is objectionable 


The screening surface is stretched smooth 
and taut—there is a direct positive tension 
at both ends of every cross-wire. The ten- 
sion can be increased or decreased by turning 
a key, and the method of changing screens is 
such that one man can replace a screen on a 
frame and bring it to the proper tension in a 
few minutes. The wire screen is mounted on 
a frame that can be expanded and contracted 
by means of stretcher bars with right- and left- 
hand threads. It is this expanding of the screen 
frame that produces the tension on the screen 
cloth. The ability to rapidly change the screen 
makes it possible to change from the produc- 
tion of a gravel for one specification to that 
required under another specification in a mini- 








A WHIP TAP SCREEN IN SERVICE SCREENING GRAVEL FOR ROAD WORK 


because it dissolves into mud when there is a 
prolonged wet spell. For concrete aggregate 
the gravel should contain definite proportions 
of coarse and fine gravel and not over a spec- 
ified amount of clay or silt. 

The Portable Whip-Tap screen manufactured 
by The W. S. Tyler Company, Cleveland, Ohio, 
is built to size gravel to meet any specifications 
for concrete or gravel roads. It is claimed that 
this screen produces gravel at a lower cost than 
other types of similar apparatus. This portable 
machine combines two fundamental principles 
of great advantage in screening: 

1. Drumhead screen tension 
2. Continuous unchecked vibration 


mum of time, thus reducing lost time and mini- 
mizing the loss of production and making the 
plant very flexible. 

The machine is driven by a Novo non-burst- 
ing gasoline engine, and is constructed through- 
out to be mechanically simple so that it may 
be operated by practically anybody. It has been 
found to operate successfully under winter 
conditions and with wet gravel. 

The Portable Whip-Tap screen is of all- 
metal construction with no timbers to rot or 
decay, and all that is necessary is an occasional 
coat of paint. It can be readily towed from 
one place to another by motor truck, tractor or 
horses. 
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LITERATURE 


THE CENTRAL FOUNDRY COMPANY 


90 WEST STREET, NEW YORE 
CHICAGO SAN FRANCISCO ATLANTA DALLAS 


vu-s3a 


THE BEST PIPE “7x BETTER JOINTS 





When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 





The Preservation of Steel Smokestacks 
By J. S. Ervin 


TEEL smokestacks are necessary evils. 
S The first cost is high, hence it is ob- 

vious that every precaution should be 
taken to keep the stack properly covered with a 
protective coating to eliminate costly repairs 
and early replacements. 

The proper preservation of stacks with a 
suitable coating is therefore imperative in order 
that the maximum return on the investment 
may be realized. 

Because of their exposed condition, subjected 
to constant attacks from the elements, and be- 
cause of the nature of the service which they 
perform, corrosion and deterioration are rapid, 
both on the inner and on the outer surfaces 
of the stack. 

Every manufacturer knows the expense of 
replacing corroded rings, and this operation 
is usually possible only when the first one or 
two at the top have gone. Should excessive 
corrosion take place at the base or the middle 
of the stack it is very difficult to make repairs, 
and usually means replacing the entire stack. 

If a plant is operating with only one stack, 
the expense of repairing or placing the rings 
is greatly increased, as it is necessary to close 
down the boilers, which means a complete shut- 
down of the entire plant. 

With reasonable care and judicious use of 
special prepared stack coatings, the life of a 
stack may be doubled at a trifling cost as com- 
pared with the expense of replacing new rings. 

The proper preparation of a new stack to 
receive a protective coating will not give the 
maximum protection, nor will it last long. 

The stack should first be thoroughly cleaned 
of all dirt, mill scale, grease, etc., with stiff 
bristle or wire brushes, then primed with a 
special prepared primer coating of brown or 
black color. 

Some stack manufacturers recommend as a 
priming coat for the stacks a coal tar paint, 
and others a graphite paint. We believe that 
either of these materials forms an unsatisfac- 
tory priming coat: the coal tar paint because it 
is partially soluble in water, contains corro- 
sion producing acids, and is susceptible to 
weather changes; and the graphite paint be- 
cause the graphite, like most dry pigments, is 
rather hygroscopic and tends to promote rust 
corrosion in the metal, rather than prevent or 
stop it. Furthermore, the tests of many scien- 
tific societies seem to indicate that paints con- 
taining dry pigments in almost any form are 
rust stimulative when applied direct to ferrous 
metal surfaces. 


When preparing an old stack for recoating 
it should be thoroughly cleaned as recom- 
mended for new stacks, except that more care 
should be taken to see that all rust is removed 
and the badly corroded and bare spots touched 
up with a primer before applying the finishing 
coat. 

Unlined stacks may be divided into two 
classes. First, those in which the temperature 
ranges from the surrounding atmosphere to 
1200° F. in a single day; and, second, those in 
which the range of heat is much lower, run- 
ning from that of the atmosphere to 500° F. 
to 700° F. 

In stacks of the first class the steel plates 
themselves, even without the assistance of mois- 
ture, deteriorate very rapidly. It cannot be ex- 
pected, therefore, that a coating which is to 
some extent composed of organic substances, 
will successfully withstand such constant and 
varied ranges in temperature. The only way 
to treat unlined stacks of this description is 
by frequent recoating, merely to have them pro- 
tected from moisture and improve their ap- 
pearance. 

Stacks of the second class, where the range 
in temperature runs from 500° to 700° F., can 
be coated with considerable success by using 
specially prepared stack coatings such as Rob- 
ertson Process Stack and Heat Resisting 
Coating, made by H. H. Robertson Co., Pitts- 
burgh, 

There are certain classes which are lined, 
such as boiler house stacks, open hearth stacks 
and blast furnace and heater stacks, where the 
heat does not run up more than 500° F. to 
700° F., and by proper coating and attention 
these stacks can be made to last indefinitely. 

The same methods can be followed with ad- 
vantage for coating fire doors, boiler fronts, 
steam, hot water and furnace pipes, engines 
and general interior trim for boiler and en- 
gine houses. 

Robertson Process Stack and Heat Resist- 
ing Coating is prepared specially for the pres- 
ervation of all metal subjected to constant or 
intermittent heat, and having a pure natural 
hydro-carbon and high temperature mineral 
oil as basic materials. It will give maximum 
protection from corrosion and deterioration 
without being affected by high heat or rapid 
changes in temperature. For the priming coat 
the regular coating can be used by reducing 
the consistency by adding 15 to 20 per cent 
of turpentine, by volume. 





equipment. 





Who Makes Concrete Mixers 


Frequently you are confronted wit hthe question of who makes a specific kind of 
By consulting the “Where to Purchase” directory beginning on page 3 of the 
Contractors’ AND ENGINEERS’ MONTHLY your query is quickly answered. 
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Preventing Corrosion, 
Wear and Clogging 


The construction is such that a cir- 
culation of water around the train 
is prevented. Not enough water can 
reach it to remove or neutralize the 
protective compound in which the 
gears revolve. Deposits cannot ac- 
cumulate. Foreign materials cannot 
cause clogging. Wear is minimized 
by constant, efficient lubrication. 


This enclosed gear train construc- 
tion can be embodied in any %, 3% 
or 1” Trident Meter, new or old, 
at a nominal cost. Any Water De- 
partment having conditions that 
cause corrosion, clogging or extreme 
wear, may adapt their present Tri- 
dents to the new type by simply 
purchasing and installing the new 
construction gear train unit. 


It is interchangeable. Watch for 
further detailed discussions. 











CHICAGO - BOSTON - SANFRANCISCO 
ATLANTA - LOS ANGELES - SEATTLE 
PORTLAND - CINCINNATI 


Makers of the Trident Water Meter 
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MIXER, FINISHING MACHINE, AND INDUSTRIAL RAILWAY OWNED BY TWOHY BROTHERS 
AND USED ON THE MARICOPA COUNTY, ARIZ., ROAD JOB 


The World’s Longest Concrete Road Job 


CTUAL concreting on the first stretch 
A of Twohy Brothers’ 280-mile con- 

crete road in Maricopa County, Ariz., 
was begun November 12, 1920. Two mixers 
operating from what is known as the Fowler 
set-up, will lay the first 41 miles of 16-foot 
road at the rate of 1,300 feet a day before 
the material trestle and cement shed are 


moved. One mixer is seven miles from the 
material plant, the other, two miles. 

A second plant installed at Chandler is 
identical with the one at Fowler. The 
Chandler plant began operations about Jan- 
uary I. 

Materials are delivered in bottom-dump 
railroad cars. The cars are shunted on top 
of a material trestle and dumped direct into 
bunkers under the trestle, from which the 
tip-over batch boxes are loaded by gravity. 


Sand and gravel are obtained from 
Tempe, where Twohy Brothers have in- 
stalled a washing and screening plant hav- 
ing a capacity of 1,500 yards per day. 
Cement is received in bulk and unloaded by 
means of a Dracco vacuum plant arranged 
and furnished for this job by the Lakewood 
Engineering Company. The equipment, 
representing an investment of nearly a half- 
million dollars, includes four gasoline pav- 
ers with batch transfers, 18 miles of nar- 
row-gage road track, 12 6-ton Cummings 
gasoline locomotives, 216 road cars com- 
plete with batch boxes and cement compart- 
ments, 8 double-truck cars, 4 finishing ma- 
chines, and sub-graders, 2 bulk cement 
handling plants each having a capacity of 
goo barrels per day, 8 scarifiers, and 1 clam- 
shell bucket. 








ROAD PLANE USED ON THE MARICOPA COUNTY, ARIZ., ROAD JOB OF TWOHY BROTHERS, 
CONTRACTORS 
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RAILROAD and STRUCTURAL 
HARDWOOD 
Oak Oil Rig Stock Bridge Plank 
All items of Oak Yard Stock 


FOR PROMPT SHIPMENT 


SARGENT LUMBER CO. 
LITTLE ROCK, ARK. 








Atlantic Pumping Engines 


For use in pumping water from trenches and all 
excavations. Are especially adapted for con- 
tractors’ work and irrigation. 


Dependable -Powerful - Economical 
Investigate the Atlantic. Write today for Details 


Waldo Bros. & Bond Company 
Building Materials and Construction Equipment 
Waldo Bros., I wore TY 
. m oO. 
Established isé9 "4 "Established 1900 


181 W Congress St. Boston, Mass. 





FAIRBANKS -MORSE 


Portable Wood Worker 


With attach- 
ments for 
molding, 
mortising, 
rabbeting 
jointing, 
matching 

ng, san 
Papering, tool 
grinding, 
sawing irreg- 
ular shapes 
and tongue 
and groove 
work, 


° ° 4é793 ° 
Equipped with a “Z’’ Engine 
That very fact alone should make the Fairbanks- 
Morse Wood Worker the strongest contender for 
your order. But combined with the numerous 
other exclusive features, such az the out-in-the- 
open engine and the economical fuel consumption 
features, it stands forth as the leading machine 
in its field. Send for catalogue J-705A. 


CONTRACTORS’ EQUIPMENT DEPT. 


FAIRBANKS, MORSE & CO. 


30 CHURCH ST. - NEW YORK CITY 
BALTIMORE OFFICE BOSTON OFFICE 
115 East Lombard St. 245 State Street 
pHILADELPHIA - - 917 Arch Street 











No Laborers 
Needed 


For shoveling 
into trucks. 


One man and the 
Wonderful 


HAISS 
**Path Didgdindg’’ 
Self-feeding 
adgon Loader 


do allthe work. They load 60 cu. yds. per 
hour, ata power cost of 1 cent per cu. yd. or 
less, Think fora moment what this means to 


Write immediately for Booklet No. |! 19--free. 


THE GEO. HAISS MFG. CO., 
Park Ave. & 142nd St. New York City 














Erie Tandem Paving Rollers 


Include everything that makes for 
the best in Road Rollers. They 
are strong, simple in construction, 
durable and economical and easy 
to operate. Our first roller built in 
1887 is still doing its “bit.” 
Guaranteed against breaking or 
wear for 5 years. 


Write for illustrated matter. 


The Erie Machine Shops, Erie, Pa. 


500 E. Pearl St. 
——————— annals 








LITTLEFORD 


PORTABLE 
HEATING EQUIPMENT 


FOR CONTRACTORS 
AND MUNICIPALITIES 


Tar Heaters 
Fire Wagons 
Tool Heaters 
Lead Furnaces 
Mastic Heaters 
Gravel Heaters 
Patrol Heaters 
Asphalt Heaters 
Distributing Tanks 
Also 
Pouring Pots and 
Asphalt Paving Tools 


LITTLEFORD BROS. 


Cincinnati, O. 
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“VEL 


Kelly-Spring field 
Caterpillar Tires 


Kelly-Springfield Tire Co. 





New York, N. Y. 











TIFFIN 


Municipal Vehicles 
Reliable and Economical 


Motor Trucks, Power Street Flush- 
ers, Garbage Wagons and Trucks, 





Sanitary Carts, Damp Wagons, etc. 
The TIFFIN WAGON COMPANY, Tiffin, Ohio 





Dayton Airless Tires 


GUARANTEED 
2% YEARS 
Made exclusively for Fire Department 
use. 
Ride like Pneumatics 
No Punctures 
No Blowouts 


Write for information 


The Dayton Rubber Mfg. Co. 
Dayton, Ohio 

















Standardized and 
Engineered for 
Fire Service only 


STUTZ 


Fire Apparatus 


LEADS ALL OTHERS IN 
EFFICIENCY AND POWER 


Built in all sizes and capacities 


WHAT WE PROPOSE—WE DO 
WHAT WE PROMISE—WE FULFILL 


STRENGTH and STRUCTURE 
SERVICE and SATISFACTION 





If contemplating purchase of Fire Appa- 
ratus GET IN TOUCH with the STUTZ 


STUTZ FIRE ENGINE CO. 
INDIANA 





INDIANAPOLIS, 





FIRE EQUIPMENT 
Hand and Motor operated 
Write for facts 


O. J. CHILDS COMPANY, 
UTICA, N. Y. 


SALES OFFICES 
1265 
Old 


South 
812 Lincoln 
Fulton Bidg. 


Y 
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The ELGIN Line 


MOTOR DRIVEN STREET CLEANING 
MACHINERY 


ELGIN SALES CORPORATION 


501 Fifth Ave. 1340 Old Colony Bldg. 
NEW YORK CHICAGO 
U. S. A. 
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Fire Protection 
Equipment 


American-La France 
fire protection equip- 
ment has been known 
over seventy-five years 
for its thorough de- 
pendableness. 


Everything for fire prevention 
and fire protection. 


A\MERICAN-[AFRANCE HIRE ENGINE (;OMPANY, INC: 


New York Boston Philadelphia Pittsburgh Chi 
Dallas Los Angeles n FE ty ries Toronto — 








BITOSLAG 
for 
Durable Roads 


Preserves Roads 
Prevents Dust~ 





HE Tarvia Service Department offers a 
mighty helpful service to road engineers, 
contractors and city authorities. It is 
manned by highway engineers of long ex- 
perience, and provided with special appara- 
tus of various kinds for handling Tarvia 
to the best possible advantage. 


In many sections of the country we can 
provide automobile-tank service that brings 
the Tarvia hot from the works or from the 
tank-cars and delivers it on the job promptly 
and economically. 


If you want real co-operation and service in 
your road work, call on the Tarvia Depart- 
ment of our nearest office. 


Chicago Philadelphia 

St. Louis Cleveland 
Cincinnati Pittsburgh Detroit 

Dallas 


New Orleans Kansas City 
Minneapolis Salt Lake City 








Bitoslag is an improved as- 
phaltic concrete pavement— 
composed of finely ground 
slag, filler and an especially 
prepared asphalt, combined 
in a scientific manner and 
manufactured in regular as- 
phalt plants. 


You can always tell a Bitoslag 
road by the “easy riding” and 
the scarcity of repair gangs. 
Write for booklet telling how 
to save money on good road 
building. 


BITOSLAG PAVING Co. 


90 West St., New York City 
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DOW Calcium 
Chloride Flake 


Preserves Gravel & 
Macadam Roads 


The Michigan State Highway Department, after 
thorough research on binders and dust pre- 
ventives for gravel and macadam, have used 
and are using thousands of tons of Calcium 
Chloride on graveled trunk roads. 


Dow Calcium Chloride Flake is made on the 
same precise accurate basis as are the vast 
quantities of other chemicals produced in the 
Dow plant which covers more than one hundred 
thirty-five acres of ground and employs more 
than one hundred graduate chemists and in- 
ternationally famous research men. 


If you would make a reputation for low cost 
road maintenance and longer lasting roads, let 
us discuss with you by letter at once, the value 
of Dow Calcium Chloride Flake for your par- 
ticular road problems, whether on trunk roads 
or in parks, cemeteries and private estates where 
dust prevention is a problem. 


The Dow Chemical Company 
Midland, Mich. U.S.A. 





HOLLOW TILE 
The Most Economical Form of Permanent Construction 


Made in large units, Hollow Tile is quickly and easily 
laid at a low labor cost. his, and its freedom from 
gg, cracking or other deterioration, make 
Hollow Tile an exceptionally economical form of 
permanent construction. 

“By frost, nor fire, nor flood—nor even 

time, is well burned clay destroyed” 

Standard Building Code Technical Books 
Hollow Tile Hand Book Hollow Tile Manual 
General Books 

Hollow Tileforthe Home Hollow Tile forthe Farm 


The Hollow Building Tile Association 
Representing America’s Leading Manufacturers 
Conway Building, Chicago 








CALCIUM CHLORIDE 
FOR 
DUST LAYING 
REFRIGERATION 


PROTECTIVE PAINTS 
FOR 


IRON and STEEL 


Semet-Solvay Co. 
Syracuse, N. Y. 








EXPANSION 
YOInT 


The original felt 
walled asphalt joint 
protects roads, 
streets, walks and 
concrete structures 
against damage from 
expansion and con- 
traction. 


The Philip Carey Co. 

9 WAYNE AVE. 
LOCKLAND 

CINCINNATI, O. 








FREE 


Information, Specifications, Literature 
and Expert Engineering Advice About 


GRANITE 


PAVING ion CURBING 


THE GRANITE PAVING BLOCK MFRS. 
ASSOCIATION OF THE U. S. INC. 
31 State St., Boston, Mass. 


Representing 


THE WORLD'S GREATEST GRANITE QUARRIES 











PENNSYLVANIA 
PORTLAND CEMENT 


Every bag of Pennsylvania Cement, 
wherever obtained and for whatever 
purpose, has the same high quality 
required for public service construc- 
tion work in which it is extensively 
used. Ask your dealer for Pennsyl- 
vania—or write direct to 


PENNSYLVANIA CEMENT CO., 
30 East 42nd St., New York City 
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CATERPILLAR 


LAND LEVELERS 


An ideal combination outfit for con- 
tractors and road commissioners. The 
5-Ton and 10-Ton “Caterpillar’’ Trac- 
tors, built to military standards, are 
everywhere acknowledged supreme in 
roadmaking, hauling and general con- 
tracting service. 


Catalog sent upon request. 
There is but one “Caterpillar” — Holt builds it. 


The HOLT Manufactusing Company, Inc. 


Peoria, Illinois 
Factories at Peoria, Ill., and Stockton, Calif. 


TAKING THE UNCERTAINTY OUT 
OF HAULING 


How often you see trucks stalled on the 
highways around every large city—one of 
the penalties of buying an assembled truck 
with parts of uneven and doubtful quality! 


More and more, as hauling distances in- 
crease, the thinking truck buyer is turning 
to the Packard—a truck of unified design 
and construction—a truck every part of 
which has to pass the close scrutiny of men 
who are authorities in automotive engineer- 
in 
“Ask the man Who owns one”’ 


PACKARD MOTOR CAR CO., _ Detroit 




















FOR THE ROAD 
CONTRACTOR 





The Lee system of building con- 
crete roads not only eliminates 
the wheelbarrow men and shovel- 
ers, but effects other large econ- 
omies. Write for a free copy of 
our “Road Building and Paving 
Contractors Hand Book.” 


Our Automatic Side and End 
dumping bodies for Motor Trucks 
operate by gravity. No com- 
plicated hydraulic hoists to get 
out of order. 


MOTOR TRUCK TRAILERS 
TRUCK AND WAGON LOADERS 


Write for Catalog. 


LEE TRAILER & BODY CO. 
2343 S. La Salle St. Chicago, III. 





White 
‘Trucks 


do the most work 
for the least money 


a 


THE WHITE COMPANY 
CLEVELAND 
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LYNCHBURG FOUNDRY COMPANY 


LYNCHBURG, VA 
Manufacturers of 


Cast Iron Water and Gas Pipe 
Flanged Pipe and Flanged Fittings 


QUICK—RELIABLE SERVICE 


LUDLOW GATE VALVES 


—For— 


Water, Steam, Gas, Oil, 
Hydraulic or Electric Oper- 
ated. All styles, any size, 
all pressures. 


Information on request 


THE LUDLOW VALVE MFG. CO. 


TROY, N. Y. 














Reliable Pumping 


with the Pomona double stroke, 
non-pulsating deep well pump, your 
pumping troubles are no more; 
your power expense less; your 
volume sure and greater. 
Send for Catalog — 

ALSO 

MUNICIPAL 

IcB 

PLANTS 


United Iron Works, Inc. 
Gen. Offices, Kansas City, U. S. A. 


Special Service to Contractors 
who are about to purchase 
equipment 


Turn to pages 53 and 54 and 
check off such catalogs or price 
lists as you would like to 
secure and mail the sheet to us. 
The desired material will be sent you promptly and 


you will be saved the necessity of writing 
a lot of letters 














PUMP ECONOMICALLY 
with 


DAYTON-DOWD 


CENTRIFUGAL PUMPS 


The rigorous demands of Water-Works 
pumping equipment are not too severe 
for Dayton-Dowd type CSU automat- 
ically balanced multi-stage pumps. 

Their economy of operation and freedom 
from trouble commend them to your at- 
tention. 

Write for more data given in bulletin 242. 


DAYTON-DOWD COMPANY 


346 York St. wet Quincy, Ill. 


VALVES 


OF EVERY DESCRIPTION 
FOR EVERY SERVICE 


Send for illustrated printed matter 


Rensselaer Valve Co. 


TROY, N. Y. 











CONCRETE 
CONSTRUCTION HANDBOOK 


96 pages, illustrated, and special 
Service Sheets or Bulletins on 50 
Special Subjects, free to inquirers 
living east of the Mississippi. 


Alpha Portland Cement Co. 
General Offices: EASTON, PA 
Branch Offices: New York, Boston, 
Phila., Baltimore, Savannah. 
Plants: Martins Creek. Pa., Cementon. N. Y., 
Janeville, N. Y., Manheim, W. Va. 








BUSCH -SULZER BROS.- 
DIESEL ENGINE CoO. 


Main Office and Works 
ST. LOUIS, MO. 


Sales Offices 


60 BROADWAY 
NEW YORK 


RIALTO /BLDG. 
SAN FRANCISCO 
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The Austin-Western Road Machinery Co. 
CHICAGO 


The Line of Greatest Resistance 


AUSTIN 
Road Scarifiers 
Motor Sweepers 
Street Sweepers 
Reversible Graders Street Sprinklers 
Elevating Graders Road Oilers 
Dump Wagons 


Motor Rollers 
Steam Rollers 
Rock Crushers 


WESTERN 
Rock Crushers Road Scarifiers 
Reversible Graders Road Drags 
Elevating Graders Wheeled Scrapers 
Dump Wagons Drag Scrapers 
Road Planers Road Plows 
Screening Plants 


BRANCHES, WAREHOUSES AND OFFICES THROUGHOUT THE UNITED STATES 


Albany Columbus Jackson, Miss. Nashville 
Kansas City New York 
New Orleans 


Atlanta Dallas 
Boston Denver Los Angeles 


Oklahoma City Portland, Ore. Sate | —s City 
Philadelphia Richmond St. ul 
Pittsburgh 


San Francisco Wahoo Neb. 








Truscon Curb Bars 


Protect and reinforce concrete curbs. 
Strong, rigid, convenient, easy to in- 
stall. Furnished straight or curved. 


TRUSCON STEEL CO. 
Youngstown, Ohio by 
RUM 


WARRENITE BITULITHIC 
MEANS UP-TO-DATE 


Road and Street Construction 
Write for illustrated booklet 
WARREN BROTHERS COMPANY 
Executive Offices: Boston, Mass. 

DISTRICT OFFICES: 
ng ik Y. Utica, N. Y. Toronto, Ont. 
Winnlpes, Man. is’ Ari 
i i Cal. Nashville, Tenn. Vancouver, += 


Chicago, Ill. Portland , Ore. Minneapolis, 
Richmond, Va. Los Angeles, Cal. 











Road-Building by Tractor 
Quicker and Cheaper 


N_ breaking new roads, in grading, scarifying, 

lowing, excavating, leveling, and in — 

Cin « the Best Tracklayer ixty does the wo 
better and faster than horses and does it at less —_. 
Its tremendous drawbar pull enables the Best to 
maintain an even cut with the grader. The power 
is unfalterin There are no animals » favor on 
tough soil. Kio expert drivers needed to keep horses 
pulling together. The Best furnishes compact, 
dependable, easily-managed, flexible power, taking 
the place of 30 horses or mules and operating at a 
much lower t.4, Besides, the Best will do a great 
deal of work which horses cannot perform. 

Another advantage in favor of the Best Sixty for 
road work is its ability to negotiate ground too soft 
for animals and too rough for trucks. The long, 
wide tracks distribute the weight over so great an 
area that the ground pressure per square inch is 
than that of the average-sized man. The tracks also 
bridge ruts and holes and gaps, enabling the Best 
to work efficiently under very aieaendlite ground 
conditions. 

There are many mechanical features of the Best 
that are responsible for Best performance. This 
tractor is the result of a development covering many 
years of tractor-building experience. Design, choice 
of materials, engine, workmanship —all have been 
time-tested > | proven in actual practice. For 
years the Best has been ly ful on 
the big heavy-duty work of the West. 

Our catalog fully explains these mechanical features 
and their time-test advantages. Write for it. 
Also ask for the name of our nearest dealer. 


C. L. BEST TRACTOR CO. 


SAN LEANDRO CALIFORNIA 











PERFORMANCE COUNTS 


The record of MACK equip- 
ment in all classes of munici- 
pal work is yours for the 
asking. 


Motorize your equipment 
and save labor. 


INTERNATIONAL MOTOR CO. 
Public Works Department 
NEW YORK 
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SEWAGE DISPOSAL 


Siphons 
Imhoff Tanks 
Ejectors 
Water Regulators 
Screens 
Joint Compounds 


PACIFIC FLUSH=-TANK CO. 


Singer Bldg., New York 
4241 E. Ravenswood Ave., Chicago 











LOCK BAR STEEL PIPE 


STRENGTH 
naximum{ CARRYINC CAPACITY 
DURABILITY 


SIZES 20” TO 72” DIA. 


EAST JERSEY PIPE COMPANY 
7 Dey Street New York City 








Clean Your Sewers 
with the 


TURBINE MACHINE 


It makes no difference what may 
clog your sewers, this machine will 
do the work and do it satisfactorily. 


Send for our latest catalog. 
Turbine Sewer Machine Co. 


195 Eleventh Street 
MILWAUKEE 23 WISC. 











Industrial Piping 
Equipments 


RINNELL COMPANY through 

70 years of experience has gained 
a fund of practical knowledge of in- 
dustrial piping that is a distinct asset 
to those seeking an unusual service in 
industrial piping work. Our experi- 
ence covers: 
Automatic Sprinkler Systems—Steam, Hot 
Water and Gas Heating—Power and Related 
Piping—Pipe Bending—Threading and Fabri- 
cating—Fittings, Pipe, Valves—Welding—Pro- 
cess Piping of all \iede-Comoonend Air Lines— 
Water Supply Systems—Constant Level Size 
Circulating Systems—Piping for Acids and 
Alkalies—Hydraulic Piping—Gordon Dryers— 
Safety Fuel Saver. 


GRINNELL 
COMPANY 


Executive Offices Providence, R. l. 


Chios, in all large 
etties in the United 
Yes Be States and Canada 


Otterson Auto-Eductor 


CLEANS CATCH BASINS 
SAVES TIME—MONEY—LABOR 


The Otterson Auto-Eductors are saving 
thousands of dollars yearly to users. Effi- 
cient, economical and sanitary in operation, 
clean catch basins in from four to twenty 
minutes. 

Equipment mounted on any 5-ton 

chassis of suitable standard make. 


The Otterson Auto-Eductor Co. 
817 Fairbanks Bldg., Springfield, Ohio 














SECURITY SEWER 
RODS 
Security Rods are made 
° from second-growth hick- 
ory, with malleable iron 
couplings swedged or 
shrunk down very tightly 
on the curved places at end 
— of sticks. Security coup- 
lings cannot come off. 
oint and un t easily and quickly—light weight— 
a runs caaly mad —" No slack but lend themselves 


to all seactedl ben 
They cannot amas or uncouple in the duct. 
Send for Flyer No. 16. 


F. BISSELL. COMPANY 
226-228-230 Huron Street TOLEDO, OHIO 





When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 














CONTRACTORS’ & ENGINEERS’ MONTHLY 


HUAAUULNCUNYLaENUUUeNNUUHa aN 








The Horizontally Split Casing, 
a characteristic feature of De Laval YOU SHOULD 


centrifugal pumps, makes it possible 
to get at internal parts for inspec- HAVE 

tion or replacement without disturbing 

piping connections. All parts of De 

Laval centrifugal pumps are made to 

limit gages, and are interchangeable. 


A distinct feature of the De Laval cen- 
trifugal pump is the labyrinth bearing 
ring, which will wear many times as 
long as a flat ring before leakage be- 
comes excessive. 


The charactertistics of De Laval cen- 
trifugal pumps are predetermined and 
designed to suit the service, and com- 
prehensive guarantees are given, cov- 
ering capacity, efficiency and the rela- 
tion of head to delivery. The pump is 
fully tested before leaving the shops to 
insure that it meets the guarantees. 


If you are interested in pumps : “- y FREE 
ask for our new Bulletin B-40. . ON 


DE LAVAL N 7/7 REQUEST. 
STEAM TURBINE CO. \ t 
TRENTON, FE. So ang 




















SHONE SEWAGE EJECTORS 
wounousaue ae | | NORDBERG 
non pant; argo surtanis =| | MACHINERY 


City Engineers, Sewage Disposal P 
Superintendents and others should We make a complete line 
write for free descriptive bulletin. of 


YEOMANS BROTHERS COMPANY 
1417 DAYTON ST. :: CHICAGO, Il. STEAM ENGINES 


OIL ENGINES 

MINE HOISTS 

Plug Valves AIR COMPRESSORS 

sie tk tins BLOWING ENGINES 
te CONDENSERS 


Flap Valves Our experienced engineers will 
Hoisting Standards gladly consult with you 








Corea Wikox Co) | Nordberg Manufacturing Co. 


PLUG VALVE Milwaukee, Wisc. 
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CRANE 


VALVES —FITTINGS 
STEAM SPECIALTIES 


are made in all 
sizes for all pres- 
sures and air pur- 
poses. 


CRANE CO. 


836 S. MICHIGAN AVE. CHICAGO 


EVERYTHING 
FOR THE WATERWORKS 


Tapping Machines, Hydrants, 
Valves, Gate Valves, Fire 
Hydrants, Water Works Special- 
ties. Write for booklet. 


A. P. SMITH MFG. COMPANY 
EAST ORANGE, NEW JERSEY 








R.D. Wood & Co. 


PHILADELPHIA, U. S. A. 


ENGINEERS 
IRON FOUNDERS 
MACHINISTS 


Pipe, Hydrants, Valves, 


Gas Producers, Pumps, 


Gas Work Materials 











MUELLER 


WATER MAIN 
TAPPING 
MACHINES 


and all kinds of 
Water Works, Gas 
Works and Plumb- 
ing Brass Goods. 


Strictly High Grade Products 
which give the utmost in service 
at the smallest upkeep expense. 


Fully Warranted 


H. MUELLER MFG. CO. 
DECATUR, ILL. 


New York San Francisco 


Distant Control of Gate Valves 


BY THE 


Dean Control System 











Easily Applied to Your Existing Valves 
Any Pressure Size or Location 
Electrically Operated From Any Circuit 
Operation is Positive 
Shutoff Effected in Few Minutes 


WATERPROOF—For Vault 
Installation. 

CONTROL—From any Num- 
ber of Distant or Local 
Points. 


PAYNE DEAN LIMITED 
103 Park Ave., New York 


Made by Cutler-Hammer 
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WORTHINGTON SINGLE 
POWER DRIVEN “FEATHER” 
VALVE AIR COMPRESSOR 


“FEATHER’ Valve insures 


(REG. U. S. PAT. OFF.) 


machine efficiency 


S MR. NAT EMERSON, of the Standard 
Carbonic Co., writes to his Cincinnati 
office concerning the original ‘‘“FEATHER” 
Valve equipment in the first “FEATHER” 
Valve Compressor turned out by Worthington. 
. These have been in service about five 
years and two months and you will note are 
still in good shape.” 


“This Compressor, as you know, has been very 
satisfactory and was instrumental in selling a 
similar one to the Peabody Hotel of this city, and 
several to the I. C. shops here in Memphis.” 


All Worthington Gas and Air Compressors, 
Other Worthington Products Snow type Oil and Gas Engines and the mam- 
GComiines eal BR moth Worthington All American designed Ma- 
Pumps. Large Water ‘rine Oil Engine are “FEATHER” Valve equip- 
Works Pumps, Water ped—very pertinent reason why Worthington 
4 et A oh ay ey apparatus has proved so successfully efficient. 
Oil Engines. 

WORTHINGTON PUMPAND MACHINERY CORPORATION 

Executive Offices: 115 Broadway, New York City 
Branch Offices in 24 Large Cities 











PUMPS—COMPRESSORS—CONDENSERS-OIL & GAS ENGINES—METERS—MINING—ROCK CRUSHING & CEMENT MACHINERY 


WORTHINGTON 


NAAN SS WY 
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The Hersey Detector Meter has 
been accepted for thirteeny in x 
46:8 lo and l2° sizes without any 


rictions, or conditions of any 

by ev lnsur. pany 

: and Mutual oing business 

aa if : e Unite ates, and by the 

, secs nts end Water 

oA companies in more, than 609 Cities 
O 


and Towns for use on-over 4000 Fm 


Fire Services protecting over 
$2.000.000,000. 


worth of Insured Property ja 


HERSEY MANUFACTURING COMPANY § 


Boston NEWYORK. CHICAGO -CoLuMBUSO HB 


PHILADELPHIA ATLANTA: .SAN FRANCISCO 





Do You Sell Sixty or Eighty 
Per Cent of Your Pumpage? 


The average waterworks does not realize in money 
returns more than 60° of the water sent from the 
source of supply—80% or even more is attainable. 

The Simplex Pitot Recorder 
will enable you to discover and locate the loss and 
leakages responsible for this discrepancy. 
Our expert engineers with their instruments and 
methods are available either to conduct water waste 
surveys or to give the necessary instructions to your 
own men, all of which has been done in many cases 
with most gratifying results. 

SEND FOR BULLETIN 
In writing refer to this publication 


SIMPLEX VALVE AND METER CO. 
5722 Race Street, Philadelphia 








NORTHERN ROTARY PUMPS 


— deliver more gallons per minute per 
orsepower than any other pump. 

There are over three hundred Users of 

orthern Rotary Pumps who will testify 
to this fact. 

The Northern Rota Pump can be 
urnished to fit any truck for fire service — 
on hand drawn trucks as electrically or 
gasoline driven units—as stationary units 
with electric or gasoline motors for fire or 
water works service. 


Write for our new catalog today. . 
NORTHERN FIRE APPARATUS CO. 


MINNEAPOLIS, MINNESOTA 
Manufacturers of the Northern Trailer Pump for Fire Service 











WATCH-DOG 
WATER METERS 


MADE BY 


GAMON METER CO. 


NEWARK, NEW JERSEY 


PITTSBURGH 
RECORDING METERS 


Direct reading seven-day charts 
The Meter You Were Waiting For 


PITTSBURGH FILTER & ENGINEERING CO. 
PITTSBURGH, PA. 


Works, Oil City, Pa. 
Sales Office, Kansas City, Mo. 














Does Your Stock of Pipe-Fittings Include 
Ford “RAMS-HORN” Meter Frames? 


There’s a reason why so many meter men swear, by 
“Rams-horns”! They are so down-right handy 
when it comes to installing, replacing or removing 
meters that ordinary fittings are out of date!! 


Just drop us a card, please 


Ford Meter Box Company 
Everything But The Meter 
Wabash, Indiana 


Also Manufacturers of Meter Boxes, Meter Test- 
ing Machines, Adjustable Pipe Couplings 








PUT YOUR PUMPING PROBLEMS 
UP TO PUMPING EXPERTS 
Indiana “ECONOMY” 
AIR LIFT SYSTEMS FOR WELLS, 
Air Lift Separator-Pumps, Air Com- 
pressors, Air Receivers, Electric Motors, 
Centrifugal Pumps, Reciprocating 
Pumps, Deep Well Pumps, Impeller 
Pumps, Gasoline and Oil Engines, 
Indiana Engineering Service. 
ASK FOR OUR 
“Booklet on Deep Well Pumping’’ 


INDIANA AIR PUMP COMPANY 
INDIANAPOLIS, INDIANA 
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WATER METERS 


We have been manufacturing meters since 1870 and can 
furnish a line of the most accurate and durable fluid-measur- 
ing devices on the market. Besides water meters, we make 
meters for oil, gasoline, syrups, fruit juices or any other 
valuable fluid. We are pleased to give free consultation at 
any time to anyone with a liquid-measuring problem. 
Write us or call. 


NATIONAL METER COMPANY 


Main Office Branch Offices 
299 Broadway, New York. in principal cities. 











THE CLARK METER BOX VENSUGS METERS 


Furnishes thoro protection end gives are recognized as standard 
t P ' ‘ 
the complete story ae about the equipment for gravity mains, 
CLAR ESTER—Valve Hous- filtration plants mp dis- 
ings, leat yo beer many other P » pump . 
Water Works Appliances. charge lines, sewage dis- 


posal systems, hydraulic tur- 


H. W. CLARK CO. bines, etc., by the most prom- 
Manufacturers of inent municipalities. 
Everything for the Water Works 

130 So. 17th Street, MATTOON, ILL. 


New York Salt Lake City 
San Francisco Chicago 


Builders Iron Foundry Type M 
“Builders of the Venturi for - years” Register 
rovidence, 











ARCTIC 
WATER METER 


In no other meter can you find 
the Arctic characteristics— 
Dependable and Accurate 
registration, the breakable 
Frost Bottom which minimizes 
the possibility of damage by 
freezing and the unit assembly 
of measuring mechanism 
which makes low maintenance. 


Badger Water Meters Send for Bulletin 59 
Help to Stop Waste Pittsburgh Meter Company 


Badger Water Meters guard the GENERAL OFFICE AND WORKS 


water supply against wilful waste, EAST PITTSBURGH, PA. 
also make an appreciable cut in . : 
your coal bill. New York—149 Broad- Seattle—802 Madison St. 


P teed Columbia, S. C.—1483 
Send us your address for informa- wo ~ a So. Wabash Main St. 
tion on how water meters can re- Kansas City—6 W. 10th Los Angeles—Union Oil 
duce overhead expenses. St. Building 


Meters for measuring Water, Oil, Gasoline, 


BADGER METER MFG. COMPANY Natural and Artificial Gas, Air, Oxygen and all 


other Gases and Liquids, either hot or cold, at any 
841-847 30th Street Milwaukee, Wis. pressure. 
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Union Water Meter 
produced to meet the 
demands of all water 
department service. 


Write for printed matter 


Union Water Meter Co. 


Worcester, Mass. 


METERS 


FOR OIL, GASOLINE 
WATER, ETC. 


25 YRS. ON THE MARKET 
400,000 SOLD 


BUFFALO METER CO. 
2898 Main St. Buffalo, N.Y. 














LAMBERT 
WATER METERS 


Made in all sizes, 54” 
to 6”, of best Bronze 
Composition Thruout, 
fitted with unbreakable 
reinforced disc-pistons. 


Write for booklet 


THOMSON METER CO. 
100-110 Bridge Street 
Brooklyn, N. Y. 











A PITOMETER 
SURVEY =: :: 


Will positively unearth 
all sources of water waste 
including underground 
leaks which cannot be 
seen on the surface. Let 
us prove it to you by 
demonstration in a ‘““Test 
District.” 


Send us your address for 
further information. 


The Pitometer Co. 
55 Duane Street “i New York 





LEA-COURTENAY PUMPS 


for every 
pumping 
service 
Send for Bulletin H-4 
LEA-COURTENAY CO. 
14 Maine Street 


Lea-Courtenay standard Newark, N. J. 


Underwriters’ Fire Pump 


The Symbol For 
CONVENIENCE 
EFFICIENCY 
ECONOMY 
SERVICE 
SAFETY 


In Oil & Gasoline Handling Equipment 
S. F. Bowser & Co. Inc., Eg 33%. 














When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 




















CONTRACTORS’ & ENGINEERS’ MONTHLY 





CLEAN YOUR WATER MAINS 


One does not have to be an expert mathematician 
to figure out that a clogged water main calls for a 
stronger pressure and that in turn calls for more coal 
—and literally burning up money. We can show you 
how to get dollar for dollar value out of every ton 
of coal. We can show you how to clean the water 
mains quickly and cheaply. Send us your address— 


that’s all we ask of you. 


National Water Main Cleaning Co. 
Hudson Terminal Building 
NEW YORK CITY 








MECHANICAL RAPID SAND 
FILTRATION PLANTS 


FOR 


WATER WORK SYSTEMS 
ALSO 
“HOLYOKE” FIRE HYDRANTS 


“STREETERS” REMOVABLE PLUGS 
NORWOOD ENGINEERING CO. 


Florence. Mass. 














CHEMICALS 
for Water Purification 
We manufacture the highest grades of 


SULPHATE of ALUMINA 
also 
CHLORIDE of LIME 
and 
LIQUID CHLORINE 


PENNSYLVANIA SALT Mfg. Co. 
WIDENER BLDG. PHILADELPHIA, PA. 








CONCENTRATED FILTER 
ALUM 


Diminishes the bacteria content of 
municipal water supplies. Protects 
the health of the community. 

Our 22% Al, 0, containing 73% Alum- 
inum Sulphate is particularly effec- 
tive where turbulent or alkaline con- 
ditions are prevalent. 

Also made in 16% and 17% strengths. 
Made especially for mechanical filter 
plants. 


Write for prices. 


E. |. du Pont de Nemours & Co.,Inc. 


Sales Department: Chemical Preducts Division 
WILMINGTON, DELAWARE 
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EXPLOSIVES 
For All Industrial Uses 


Red Cross Extra, Gelatin and 
Straight Dynamites, Du Pont 
Extra Gelatin and Straight Dy- 
namites, Repauna Gelatin, Du 
Pont Blasting Gelatin, Du Pont 
R. R. P., Permissible Explosives, 
Blasting Powders. 


Send for descriptive booklets 
and price lists. 


E. I. du Pont de Nemours & Co., Inc. 


Sales Department, Explosives Division 


WILMINGTON, DELAWARE 


Iron Horse Metalware 
for Contractors’ 


Galvanized Cans Engineers’ Cans 
Pails Oily Waste Cans 
Rubbish Cans Ash Cans 

Garbage Cans Corrugated Baskets 


SEND FOR OUR CATALOGUE 


ROCHESTER CAN CO. 
109 Hague St. Rochester, N. Y. 











Union METAL 


LAMP 
STANDARDS 


Prevent 
“Lamp Post” Accidents 


The post, shaft and head are separate 
units held together by three steel tie 
rods and all anchored firmly to the sub- 
base This construction coupled with 
the pressed metal shafts, will resist the 
most severe shocks and blows which 
would instantly wreck any other type 
of standard. 

Every cast iron lamp post constitutes a 
liability for accident, and one damage 
case might easily cost the city or other 
owner more than the entire lighting 
system. Union metal standards with the 
unbreakable pressed metal shaft are 
the only safe standards for city lighting. 


The Union Metal Mfg. Co. 
Largest and Oldest Manufacturers of 
Ornamental Lighting Standards 
CANTON, OHIO 
Put Safety First in Your Lighting 
System 
Write for our Booklet 
“Ornamental Street Lighting” 











NO other type of pipe or flume offers the dollar. for-dollar value amd service that 
Continental wood pepe does —used for practically all purposes — let us send you the facts 


Wire or write CONTI. 
NENTAL FIRST for 
information, unbiased jf 
recommendations and 
prices on 
Wire Wound Wood Pipe 
(Creovoted or Untreated) 
Continuous Stave Wood Pipe 
(Creosoted or Untreated) 
Continuous Stave Wood Flume 
(Creosoted) 
Tanks, Conduit and 
Steam Pipe Casing 


CONTINENTAL 
PIPE MFG. CO. 


Sares Orrices 
Box 1902, Seartle, Washington — Box 1404. Tacoma, Washington — Kenton Scanion, 
Portland, Oregon — Hyde Building, Spokane, Washington — Jacobson Building. 
Denver, Colorado — Woolworth Building, New York City, New York =~ 
Tower Building. Queago, Illinos 
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SLANTING-JET 
Drinking Fountains 
SAVE WATER 


The Vertico-Slant 
Drinking Fountain 
saves 66 2-3 per cent 
of the water as com- 
pared with a number 
of the old style globe 
shaped vertical bub- 
bling heads. 


Our new 74 page 
drinking fountain 
Catalog “C” és ready 
for distribution. 
RUNDLE-SPENCE 
MFG. CO. 


Milwaukee, Wis. 














DIXON’S 


SILICA GRAPHITE 


PAIN T 


a combination of the best linseed oil 
obtainable and flake silica-graphit«. 
Made by long grinding in improved 
mill:. A finer film means less flaking off. Made for 
over fifty years in FIRST QUALITY only. It is the 
economy paint in labor and material because it gives 
longer service. Write for long service records and 
Booklet No. 107-B. 
Made in JERSEY CITY, N. J., by the 
JOSEPH DIXON CRUCIBLE Co. 
Established 1827 








ODORLESS STAINLESS 


DUSTOLINE 
FOR ROADS 


(TRADE MARK) 
TRACKLESS TRANSPARENT 
THE DUSTOLINE FOR ROADS CO. 
Summit, N. J., Phone 33 


Has none of the objectionable features of the 
black asphaltic oils or tar preparations 

















“SIMPLEX” 


Asphalt Heating and Mixing Plant 


Eur Saving ond "Seizing yg em spacadom. 
y able % yd. plant. ixing. 
Every batch isa perfect batch. ileal 


**WONDER”’ 


Concrete Mixer for ‘KOLD PATCH” work. 
Built in four sizes. Various equipments. Portable 
“WONDER” High Drum Traction Paver. 

very from warehouse stock. 


For full particulars apply to: 

F.H. CONKLIN & W. G. HARRINGTON 
Incorporated 

Room 1762 50 Church Street New York, N. Y, 











QUEENA EAA 


‘The Monroe Cuts Out 
All This in Your Office 


OOK inside this chalk line. That 
L tells the story. All this costly, 
time-consuming work is cut out 
when you use the Monroe. The Monroe 
does it for you. A few simple turns of 
the crank and your answer, 195251%4s9 
appears with almost unbelievable speed. 


The Calculating Machine That Has Made 
Figuring as Easy as Turning the Crank 


Simply set your numbers on the Monroe 
keyboard and turn the crank—forward to 
multiply or add; backward to divide or 
subtract. No complements necessary; no 
reciprocals necessary; no trained operators 
necessary. 

And you know as you go that your 
answer is correct. Before your very eyes— 
on the Monroe keyboard and in the Monroe 
dials—is visible, positive proof that your 
answer is right—right the first time. 

Mail coupon for “Book of Facts’’ which 
gives an idea how easily the Monroe figures 
invoices, chain discounts, payrolls, per- 
centages, estimates, interest—every kind 
of figure-work in every business every day. 


MONROE 


Calculatin 
Machine 


When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 


HUCNUTANAENENA NTE 








Bo 








CONTRACTORS’ & ENGINEERS’ MONTHLY 





HABIRSHAW 


“Proven by the test of time” 


Insulated Wire 
Park Cable 


ABIRSHAW park cable is used in 
many important installations in all 
parts of the country. In common with 
all Habirshaw products, it is made under 
conditions insuring the highest standard of 
quality and is backed by the Habirshaw 
reputation for reliability and fair dealing. 


Habirshaw Wire Manufactured by 
Habirshaw Electric Cable Co. 


Incorporated 
10 East 43rd Street, New York. 


Habirshaw Wire Distributed by 
Western Electric Company 
Incorporated 
Offices in All Principal Cities 


Rubber Insulated 
Cables 


Round Conductor 
Cables 


Sector Cables 30% Hevea R. 8. A. 
rod Standard 


HAZARD 


Rubber Insulated 


WIRES & CABLES 


“Made for users who want the Best” 
Hazard Manufacturing Company 
Wilkes-Barre, Penna. 


New York Pittsburgh Chicago Denver 








Concrete Roads must be 
reinforced 


It is demonstrated beyond doubt that 
to make concrete roa proof against 
heavy motor traffic, weather and time a 
fabric of steel must be incorporated in the 
concrete. 

Several great States have so ruled. 


American Steel and Wire 


Company’s 
Concrete 
Reinforcement 


Fulfills every engineering requirement 
Send for our Book on Road Building 


Chicago New York 
Pittsburgh Denver 


Cleveland 














Estimates of Cost of Dams and Reservoirs 
Proposed Work 

Reports on New Im- 
provements Filtration Plants 


Preparations of Plans New Water Supply 


Supervision of Con- 
struction Systeme 


Pipe Lines 


JAMES P. WELLS 


HYDRAULIC ENGINEER 


SPECIALIST IN WATER 
SUPPLY ENGINEERING 


Main Office 
249 Cutler Building, Rochester, N. Y. 


Branch Offices 
In the South, Central West and Canada 


KOLESCH Surveying 


Instruments 


Are built to meet the 
especial needs of Con- 
tractors and Engineers 
and are sold at the 
right price. 


We carry acomplete line 
of Drawing Instruments 
and Material. 


KOLESCH & CO., 138 Fulton st., New York 














MORRIS KNOWLES, Inc. 


ENGINEERS AND ARCHITECTS 
JONES BLDG. PITTSBURGH, PA. 
An Organization of Specialists Prepared to 
Serve You 


co 


MMUNITY PLANNING 
MUNICIPAL & UITILTY ENGINEERING 
TOWN LAYOUTS 
PARKS & PLAYGROUNDS 


PLANTING 
HOUSING 


Our services cordially extended for assisting 
in the promotion of public interest. 


BRANCH OFFICES 


Youngstown 


Cleveland Akron 
Detroit and Windsor, Ont. 
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ELECTRICAL 
PRODUCTS 


To develop machinery for the gen- 
eration, transmission, distribution and 
utilization of electricity in the form 
of light, heat and power, has been the 
aim of the General Electric Company 
for more than a quarter century. 


G-E engineers in sales offices in all 
large cities are ready to assist in any 
problem where electricity may be used. 


General QO Electric 


SheuactadyeY, COMPANY “ii'taree citice 











This Trade Mark 


on electrical apparatus of every kind, 
for the generation, control, trans- 
mission and application of electrical 
energy, is your protection. 
Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Geo. Cutter Works, South Bend, Ind. 


Westinghouse 








SIMPLEX WIRES AND CABLES 


— FOR — 


STREETS AND PARKWAYS 
Steel Taped Cabies ‘*Fibrex’’ Tree Wire 


For underground serv- For overhead service 
ice without conduits, among trees. Covered 
Easytohandleandin- with a non-metallic, 
expensive to install. non-inductive armor 
It is flexible. that resists abrasion. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO = SAN FRANCI6CO 











King Street Lighting 
Standards 


Write for illustrated matter 
MADE BY 


KING MANUFACTURING CO. 
53 W. Jackson Boulevard 
CHICAGO, ILL. 








ELRECO COMBINATION 
RAILWAY 


and 
LIGHTING POLES 


Make Lamp Standards 
unnecessary, one pole 
at half the cost does 
double duty—supports 
the trolley span wires, 
also ornamental bracket 
and handsome Lighting 
Fixture. 


Full details in Catalog 
F—sent on request. 


Electric Railway Equipment Co. 
Cincinnati, Ohio 
New York Office, 30 Church St. 
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INDEX TO ADVERTISERS 


After referring to the “Where to Purchase”’ Section, on pages 3 to 37, 
if you will look up the advertisements as per index below, you will 
be able to secure further data (with illustrations in many cases) 
on the material or equipment relative to which you are seeking 
information. 








TANT 








Acme Road Machy. Co 
Allis-Chalmers Mfg. Co 

Alpha Portland Cement Co.. 
Amer.-La France Fire Eng. Co.. 
American Steel & Wire Co 
Austin Machy. Corp 


Austin-Western Road Mach’ y c o. “"g 


Badger Meter Mfg. Co 

Baker Mfg. Co 200 
Barber Asphalt Paving Co 
Barret Company, The 

Best Tractor Co., C. L.. 

Bissell Co. F e« 

Bitoslag Paving Co............ 
ji | 
Bucyrus Co... 

Buffalo Meter Co.... 
Buffalo-Springfield Roller Co. 
Builders Iron Foundry 

Burch Plow Works Co.. 
Busch-Sulzer Bros.-Diesel Eng.Co 


Carey Co., Philip 

Central Foundry Co..... 
Childs Co., O. J 

Clark Co., H. W. — 
Cleveland Tractor Co.. 
Coldwell-Wilcox Co.. eee 
Conklin & Harrington, Inc 
Connery & Co 
Continental Pipe Mfg. Co 
Crane Co... ; - 
Craven Co., Frank T. 
Cutter Works, Geo.. 


Dayton-Dowd Co.... ‘ 
Dayton Rubber Mfg Co ; 
De Laval Steam Turbine Co.... 
Delaware Clay Products Co..... 
Dixon Crucible Co., J 

Dow Chemical Co 

Duff Mfg. Co 


: a 
Du Pont de Nemours & Co., E. 1. . 93-9 
. 9 


Dustoline for Roads Co 


East Jersey Pipe Co.. 

Electric Railway Equipment Co. 
Electro Bleaching Gas Co 

Elgin Sales Corp 

Engineering News-Record. . + 
Equitable Asphalt Maint. Co.... 
Erie Machine Shops eee 


Fairbanks, Morse & Co 
Ford Meter Box Co 


Gamon Meter Co 

General Electric Co. 

General Motors Truck Co 
Good Roads Machinery Co 
Granite ro Block Mfrs. Assn. . 
Grinnell C dues 


Habirshaw Electric Gatte Co... 
Haiss Mfg. Co. 

Hays Mfg. Co.... 

Hazard Mf 

Heil Co., 

Heltzel Steel Form & Iron Co... 
Hersey Manufacturing Co 
Hollow Building Tile Assn 

Holt Manufacturing Co 


Indiana Air Pump Co 
International Motor Co 


Jaeger Machine Co 


Roti Sactnehite Tire Co 
King Mfg. C 

King, Philip tT 

Kinney Mfg. Co 
Knowles, Inc., Morris. 
Koehring Machine Co. 


Koppel Indus. Car & Equip. Co. 


Lea-Courtenay Co.. : 
Lee Trailer & Body Co... 
Littleford Bros..... os 
Ludiew Valve Mfg. Co. 
Lynchburg Foundry Co 


Mathieson Alkali Wks., Inc., The 
McGraw-Hill Co 
McKiernan-Terry 

Monroe Calculating Machine Co. 
Mueller Mfg. Co., 

Municipal Supply Co 


National Meter Co 

Nat'l Water Main Cleaning Co. 
Neptune Meter C 

Newport Culvert Co 

Nordberg Manufacturing Co.... 
Northern Fire Apparatus Co... 
Norwood Engineering Co 


Otterson Auto Educator Co.... 
Owen Bucket C 


Pacific Flush-Tank Co......... 
Packard Motor Car Co 

Pawling & Harnischfeger Co.... 
Payne Dean Limited 
Pennsylvania Cement Co 
Pennsylvania Salt Mfg. Co. 
Pioneer Asphalt Co 

Pitometer Co 

Pittsburgh-Des Moines “y .- Co. 
Pittsburgh Filter & Eng. C 
Pittsburgh Meter Co 

Porter Co.,. K. eves 


Ransome Concrete Machy. Co.. 
Rensselaer Valve Co 

Rochester Can Co 
Rundle-Spence Mfg. Co........ 


Sargent Lumber Co 
Semet-Solvay Co 

Simplex Valve & ony aa 
Simplex Wire & Cable Co. 
Smith Mfg. Co. 

Standard Oil Co. of Indiana 
Standard Scale & Supply Geese 
Stutz Fire Engine C 


Texas Company, The 
Thew Shovel Co 
Thomson Meter Co 
Tiffin Wagon Co 
Titan Equipment Co 
Truscon Steel Co 


United Iron Works, Inc........ 
Union Metal Mfg. Co 

Union Water Meter Co 
Universal Road Machinery Co.. 
U. S. Cast Iron Pipe & Fdy. Co.. 


Waldo Bros. & Bond Co. 

Wallace & Tiernan Co., Inc 

Waring-Underwood Co 

Warren Bros. Co 

Wells, James P 

Westinghouse Electric & Mfg. Co. 
hite ate The 

Wood & 

Worthington’ sae & Mac. Co.. 

Yeoman Bros. Co 








Manufacturers who advertise in alternate issues may not appear in the above INDEX, but are 
carried in bold face type in the WHERE TO PURCHASE section at the front of this magazine. 
Readers wishing catalogs or further information regarding the products of these manufacturers 
should write to the CATALOG DEPARTMENT, CONTRACTORS’ & ENGINEERS’ MONTHLY, 

TRIBUNE BUILDING, NEW YORE CITY. 
































Load Bu 
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GMC Road 


ncrete oO 


GENERAL MOTORS TRUCK Co 
Pontiac. Michigan 


tributors in p 
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{ 
IROQUOIS wikxine Plants 





‘You can’t fool the man who runs one”’ 


lols mixing plant is made of tested material ol 
yg nd that the chances for breakdown are reduced 

Chat’s why most of our orders come from previous pur 
their recommendation 





ixing plants, like other Iroquois equipment, are the product 
perience in asphalt street and road building, and 25 years’ 
in the designing of equipment for that purpose. 


mixing plants turn out more work at less operating cost 


sh 800 and 1250 square yards of 2” street asphalt topping a 


guois Portable Asphalt Mixing Piants are made in two types 
without the power unit on the same frame as the mixer. The 
lvantages of each type are described in our Bulletin No. 2A 


ones 


The Barber Asphalt Paving Company 
Iroquois Sales Department 
PHILADELPHIA 

















